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Description 
Technical Field 

5 [0001] The present invention relates to treatmem of various diseases by the use of 

niaceutica] agent Moreover, the present invention relates to use of a Flho kinase inhibitor as a reag nt or a (fiagnostic. 

Background Art 

10 [0002] Ever since the discovery of Ras in 1 981 . a number of small GTP binding proteins (small G proteins) similar to 
Ras have been found, and many physiological functions they possess have been studied. These small G proteins have 
a nriolecular weight of 20.000-30.000 and do not have a subunrt structure They a^^ specif ically bind GDP and GTP. and 
hydrotyze the thus<bound GTP (GTPase activity) (HaD. A. Science, 249. 635-640, 1990; Bourne, H. R. et al.. Nature, 
349. 117-127. 1991). 

IS [0003] To date, more than 50 kirvte of genes encoding these small G proteins have been found from yeast to mam- 
mals, forming a superfamily. These small G proteins are largely divided into 5 groups of Ras. Rho. Rab. Arf and others, 
according to the similarity of amino acid sequences. 

[0004] Of these. Rho was ramed so because its gene isolated in the form of cDNA from sea hare neuromuscle 
encodes a polypeptide having atxxjt 35% homofogy with Ras (Ras homdogue) (Madaule, R. Cell. 41 . 31-40. 1985). 
20 [0005] Rho is spedficaDy ADP ritx>sylated by C3 enzyme, which is one of the botuBnum toxins. arxJ Staphylococcal 
toxin EDIN. and inactivated (Narumiya. S. and Morii. S.. Cell Signal, 5, 9-19. 1993: Sekine. A et al.. J. Bid. Chera. 264, 
8602-8605. 1989). Hence, the C3 enzyme and EDIN were used to study the involverr^ of Rho in cell functions from 
various aspects. 

[0006] For example, phosphorylation by myosin light chain (MLC) kinase is cortsidered to enable actin * myosin inter- 
25 action arxj initiate contraction of smooth muscle, and the structure of smooth muscle myosin phosphatase whrch 
dephosphorylates MLC has been clarified (Shimizu, H. et al.. J. Bfol. Chem. . 269, 30407-3041 1 . 1 994). It has been clar- 
ified that the «:tivity of myosin phosphatase is. 6ke M LC kinase, under the control of the intracellular signal transduction 
system and Rho is involved in this mecftanism. Maeover. an active Rho kxxjnd with GTP has been found to enfiance 
Ca-dependent contraction in a snxxTtti muscle skinned fber specimen (KGrata. K.. J. Biol. Chem.. 267. 8719^722. 
30 1992), thereby suggesting tiiat the increase in Ca sensitivity in sinoothmusde com 
myosin phospfiatase activity via Rha 

[0007] In Swiss 3T3 cell and 3Y1 ceO. moreover, Rho-dependeritpromotfon of tyrosine phosphorylation (Kijffnagai. N. 
et al.. J. Biol. Chem.. 270. 8466-8473, 1993) and activation of many kinds of serineAhreonine kinases (Kumagai. N. et 
at.; FFBS L^.. 366. 11-16. 1995) have been acknowledged. Rom this, the prertrt^ft plural protein kinases in the 

35 clov>Trf>tream of Bho in ^.a signal transduction pathway via Rho has be^ suggested and. CK7?u?J?y. RCCa (Leurig. T et 
al . J. Bk)l. Chem.. 270. 29051-29054. 1995) [another name Rho-kinase. r%>CK-Eq and p il61)RCX)K (Ishizaki. T. et al.. 
The EMBO J.. 15(8). 1885-1893. 199Q [another name ROCp^ ROCK-Q have been reported as serineWireonine kinase 
(Rho kinase) activated along with tiie activation of Rho. It has been also reported that k>k>logical cfistribution of ttie both 
enzymes is (Afferent (Nakagawa. O. et al.. FEBS Ljett 392 189-193. 1996). In adtfition. it has been reported that this 

40 Rho kinase directfy phosphorytates myosin phosphatase and inhibits Hs activity (Kimura, K. et al.. Science. 273. 245- 
248. 1996). 

[0008] Rho has been documented to be responsUe for the activation of ntii only protein kinase but also lipid kinase 
(Zang. J. et al.. J. Bfol. Chem.. 268. 22251-22254. 1993). and the presence of pho^hoBpase (PLD) activated by Rho 
has been also suggested (Siddiqi. A R. et al.. J. Biol. Chem.. 268. 24535-24538. 1995). 

45 [0009] Control by Rho of the motility of Swiss 3T3 fforoblasts in the presence of serum, motility of keratinocyte 303R 
k)y HGF and TPA (12-0-tetradecanoytphortx>l 13-acetate). spontaneously occurred and chemoatractant medated 
nwtiBty of neutrophils have been reported (Takai. Y Pt al., Trerids Biochem. Sd.. 20, 227-231 . 1995). and control of the 
permeation of liver catcsrcell (MMl ce!."). which b one of the mctastetic cpncfi- modtsl& thrr-jgh cuftired m-csotf^cilsl 
layer by the activation of Rho has been reported (Yoshfoka. K. et al.. FEBS Lett. 372. 25-28. 1995), thereby suggesting 

so the Involvement of Rho in cell motility. 

[0010] Meanwhile, in the cells derived from nerves, such as neuroblastoma. PC-12 cells and the Oke, retraction of 
neurite and rounding of the cell by lysophosphaticfic add, which is an activation stirmilant of Rho. have t>een acknowl- 
edged. Inasmuch as this retraction can be inhibited by C3 enzyme treatment (JalinK K. etal.. J. Cell Bfol.. 126. 801- 
810. 1994) arid tfmtonnation of ringed structure of pcd06orTie.vvhich separates tfie site whm 

55 tion of bone take place in the dear zone of osteoclast from the surrouncfing. is inhlxted by C3 enzyme treatment 
(Zhang. D. etal.. J. Cell Sd.. 108. 2285-2292, 1995). adeep involvement of Rho in the morphofogical changes in cells 
has been suggested. 

[0011] In adcBtioa C3 enzyme treatment reportedly inhixts activation of an adhesion moleciie such as LFA (leuko- 
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cyte function-associated antigen) and the like, and C3 enzyme treatment reportedly inhit>fts proliferation of Swiss 3T3 
fibroblasts (Yamamotoi M. et al.. Oncogene. 8. 1449-1455, 1993). TTius. Rho reportedly oontrote cell adhesion and cell 
dfviston via acb'n cytoskeleton. and is also concerned with the transcription control of c-fos gene (hfiO. C. S. et al.. Cell. 
81. 1159-1170. 1995) and transformation of cell (Khosravi-Far. a et al.. Md. Cell Biol.. 15(11), 6443-6453. 1995). 
5 [0012] In view of the inhibition of invasion of dysentery badUus into epithelial cells by C3 enzyme, a recent report has 
documented the deep involvement of Rho in bacterial infection (Adam, T. et al.. The EMBO J., 15(13), 3315, 1996). 
[001 3] In pregnant rats, moreover, the levels of Rho and Rho kinase are reported to be higher as compared to non- 
pregnant rats (Niira N. et al., Biochem. Biophys. Res. Commun.. 230. 356-359. 1997). and deep involvement of Rho 
and Rho kinase in muscle contraction of uterus for childbirth has been known. Further, integrin (Sueoka, K. et al.. Fer- 
10 tflity & SteriGty, 67(5) 799-81 1 , 1 997) considered to be involved in the cell-cell and celi-extracellular matrix adhesion dur- 
ing the stages of fertilization, embryogenesis and embryoradatbn is known to be activated by Rho (Morn. N. et al.. J. 
Bid. Chem., 267, 20921-20926, 1992). 

[0014] Hence, it has t^een made dear tfiat Rho is activated upon receipt of signate from various ceO membrane recep- 
tors and the activated Rhofunctior^ as a molecule switch of a t>road range of cell phenomen a such as smooth musde 
contraction, cell motility, celt adhesion, morphological changes of cell, cell growth and the like, via actomyosin system. 
' [UOIb] Smooth muSde COiiliafcU on is Siflnlflcamiy Involveo m the disease states of hypertension, angina pectoris, cer- 
ebrovascular contraction, asthma, peripheral drculation disorder, imminent immature birth and the like: cell motility 
plays an important rde in invasion arxl m^stasis of cancer, arteriosd^os^ retinopathy, immune response arxi the 
like; ceO adhesion is deeply involved in metast^is of cancer, inflammation, autoimmune disease. AIDS . fertilizatk>n jand 
20 nidatton of fertili zed egg and the like; morphological change of cell is deeply involved in brain functk>n disorder, oste- 
oporosis, oactendl Infection of dig^ve tract and the like; and cell growth is deeply involved in cancer, arteriosderosis 
arxJ the like. Therdore. a drug that ttock& the functions of Rho is considered to make a therapeutk: agent for these (fis- 
eases in which Rho plays some role. 

[0016] At present, however, only C3 enzyme and EDIN can inhibit the actk>ns of Rho. These are proteins which cannot 
2S permeate cytoplasm, which prevents tfi^r devetopment as a pharmaceutrcal agent 

[QOI 7] On the other hand, inhbrtkm of Rho kinase, which is considered to be present downstream of the signal trans- 
duclk)n pathway via Rhoi is oonskiered to lead to the inhibition of responses of various cell phenomena due to Rho. 
However, a specific inh3»tor of Rho kinase has not been known to date. 

[0018] It is expected, therefore, ttiat by searching a compound tfiat inhftxts Rho kinase, such Rho kinase inhSxtor will 
30 bean ^fective agent for the prophylaxis and/or treatment of the above-mentioned diseases and phenomena relating to 
Rho. such as hypertensk)n, angina pectoris, cerebrovascular contractfon, asthma, peripheral drculatkm disorder, 
immature birth, arteriosderosis, canoer, inflammatfon. immune disease, autoimmune cfisease. AIDS, fertilizatfon and 
nidatfon of fertilized egg, osteoporosis, retinopatfiy, brain functkm disorder, t)acterial infectkxi of (figestive tract and tfie 

nss — ~ 

35 [001 9}^. The.oorifYXHH^ (I) is <%d)' snown it* be useful as an agent for .thepn5phylaxisar)d>^eatiT^^ 

of ctrcuiatOT>' disader in coronary, ca'ebral, rerial arid per^eral arteries and the like (ag.. a potent and bng iasting 
therapeutic agent of hypertension, angina pectoris, renal and peripheral drculation disorder, and suppressive agent of 
cerebrovascular contraction and the like), as well as a therapeutk: agent of asthma (Japanese Patent Unexamined Put>- 
Ifoatfon No. 62-89679. Japanese Patent Unexamined Publcatfon Na 3-218356, Japanese Patent Unexamined Publka- 

40 tion No. 4-273821 . Japanese Patent Unexamined Pi^icatfon Na 5-194401, Japanese Patent Unexamined Publk»lk>n 
No. &41080 and W095/28387 and the like). 

[0020] The compound of the formula (II) is already known to t>e useful as a vasodilator, a therapeutk: agent of hyper- 
tensfon. a brain functfon improving agent, an anti-astfvna agent, a heart protectfon agent a platelet aggregation inhib- 
itor, a psydiosyndrome treating agent, an anti-inflammatory agent and an agent for the prophylaxis and treatment of 

45 hyperviscosity syndrome (Japanese Patent Unexamined Put3lk:atfon No. 57-200366. Japanese Patent Unexanvned 
Put)licatk>n No. 61-227581. Japanese Patent Unexamined Pubficatfon Na 2-256617. Japanese Patent Unexamined 
Pijtbllcation No. 4-264030. Japanese Pat&it Unexamined Puk)lk:atk>n Na 6-56668. Japanese Patent Unexamined Put>- 
• lic^rjn Nrl 6^0569. Japsp-cse Patert Unexs;T!rt^^^^ 
tion No. 7-41424 and Japanese Patent Unexamined Publk^tion Na 7-277979). 

50 [0021] However, these compounds of the f6rrmjla(0 or (IQ are not known to btodc the 
kinase inhbitory actfon. 

Disdosure of the Invention 

55 [0022] The present invention ai ms at prcvidir ^ a Rho kina se inhtoitor as a novel pharmaceutkal agent As a result of 
intensive studies, the present inventors have tourvi tnat a'Snpound inhMing Rho Kinase has an arrtifiypertensiv 
action, an anti-angina pectoris actfon. a cerebrovascular contraction suppressive actfon. an anti-astfvna actfon. a 
peripheral drculation improving action, an immature birth preventive action, an anti-arterfosderosis action, an anti-car>- 
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cer action, an antunflamnriatory action, an imnumosuppressive action, an autoimmune cfisease improving action, an 
anti-AIDS action, a preventive action on fertilization and nidation of fertilized egg, an osteoporosis treating action, a 
retinopathy treating action, a txain function improving action, a preventive action on Isacteria] infection of cfigestive tract 
and that the Rho kinase tnhit)ftor is uselul as a pharmaceutical agent, particularty as a therapeutic agent of hyperten- 

5 sion, a therapeutic agent of angina pectoris, a suppressive agent of cerebrovascular contraction, a therapeutic agent of 
asthma, a therapeutic agent of peripheral drculation cfisorder, a prophylactic agent of immature txrth , a therapeutic 
agent of arteriosclerosis, an anti-cancer drug, an anti-inflammatory agent, an immunnsiippressant, a therapeutic agent 
of autoimmune disease, an anti-AIDS drug, a therapeutic agent of osteoporosis, a therapeutic agent of retinopathy, a 
brain function improving drug, a contraceptive and a prophylactic agerrt of digestive tract infection, which resulted in the 

10 completion of the present invention. 

[0023] It has been also fouridtfiat a oonrpourd which inhibits Rho kinase is useful as a reag^ 

and Rho kinase and as a diagnostic of the diseases relating to those, which resulted in the completion of the present 

invention. 

[0024] Accordingly, tfie present invention provides the following. 

IS 

(1) A pharmaceutical agent containing a Rho kinase inhibitor. 

(2) A pharniaceutical agem containing a FVk) kinase inhit)itor. which is at ^ 

consisting of a therapeutic agent of hypertension, a therapeutic agent of angina pectoris, a suppressive agent of 
cerebrovascular contractioa a therapeutic agent of asthma, a therapeutic agent of peripheral circulation disorder, 
20 a therapeutic agent of arteriosclerosis, an anti-cancer drug, an antinnflammatory agent, an immunosifipressant a 
therapeutic agent of autoimmune disease, an anti-AIDS drug, a therapeutic agent of osteoporosis, a therapeutic 
agent of retinopattiy, a brain function irrproving drug, a prophylactic agent of immature t>irth, a contraceptive and a 
prophylactic agent of digestive tract infection. 

(3) A pharmaceutical composition containing a tiierapeutically effective anK>unt of a Rho kinase inhibitor and a 
2S pharmaceutically acceptable adcfitive. 

(4) A reagent containing a Rho kinase inhibitor. 

(5) A (fiagnostic containing a Rho kinase inhibitor. 

(6) A Rho kinase inhibitor containing an amide compound of the fbrniula (0 

30 

O Rb 

'I 

Ra — C N — Rb W 

wherein 

40 Ra is a group of the formula 



45 



so 



55 



R 

\ 



(a| 
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in the formulas (a) and (b). 

is hydrogen. alKyl or cydoalkyi, cydoalkytalkyl. phenyl or aralkyi, which optionally have a sUbstituent 
on ttie ring, or a group of the formula 



nr7 



(d) 



wherein is hydrogen, alkyi or formula : -NR^R^ wherein R® and R® are the same or different arxl 
each is hydrogen, alkyl. aralkyl or phenyl, R^ is hydrogen, aUcyl, aralkyi, phenyl, nitro or cyano^ or R^ 
and R^ in combination shew a group forming a h^erocyde optionally having, in the ring, oxygen 
atom, sulfur atom or optionally substituted nitrogen atom, 
R^ is hydrogea all^ or cycfoalM. cydoalkytalkyl. phenyl a arall^, wNch optionally have a substituent 

on the ring, or - . 

' R;arid(Rli:^^>>in^cbmt)inationfo^ together with Ine adjacent nitrogen atom, a group formirig'aheta^ocyde?bptio^^ 

ally havirig. in the ring, oxygen atom, sulfur atom or optionally sii)Stituted nitrogen atcn'c, 
R^ is hydrogen or alkyI, 

R^ and R^ are the same or different arxJ each is hydrogen, alkyI, aralkyl, hafogen, nitro, amino, alkylamino, 
acylamino, hydroxy, alkoxy, aralkytoxy, cyana acyl, mercapto, alkytthkx aralkylthk), cartxxxy. alkoxy- 
carbonyl. carbamoyl. alkylcart>amoyl or azida and 

A is a group of the formula 

Rio 



(CH3)l(C)m(CIl3)n 



I , 

wherein R^^ and R^ ^ are the same or different arxi each is hydrogen, alkyl. hatoalkyl. aralkyl. hydroxy- 
all^,cartx]xyoraIkoaiycarbonyl, or R^^and R^^ show a group which fonris^doalkyl in oorribinatfon 
and I. m and n are each 0 or an integer of 1-3. 
in tfie formula (c), 

is hydrogen, alkyl, aminoalkyl. nrKino or dialkylaminoalkyi, tetrahydrofurfuryl, carbampylalkyl. 
phthalimktoalkyi, amkfino or a group of the fonrnila 
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O 

B-C — 




wherein B is hydrogen, alkyl. alkoxy, aralkyl. aralkytoxy, aminoalkyi, hydroxyalKyl. alKanoyloxyalkyl. 
aikoxycarbony^kyl, a-cvranobenzyt. furyl, pyridyl, phenyl, phenylanuna styryl or imidazcpyridyl, 

is hydrogea halogen, hydroxy. aralkylcKy or thienylmelhyl. 
W is alkytene, 

^ hydrogen, halogen, hydrmcy or aralkylQxy. 
Xisall^ene. 

is hydrogen, halogen, hydroxy, alkoxy, nitra amino. 2.3-dl^}<1i^Oiuryl or 5Hmethyl-3-oxo-2,3,4,5-tet- , 

rah>tiropyndazin'6-yl; arxl Y is^a^siBg^i^^ 

in the formula (c), • ^ . ' . '1 

a broken line is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy. alkoxycaibonytoxy, alkarKiyloxy or aralkyknycarbonylQxy; 
Rb is a hydrogen, an alkyl. an aralkyl. an aminoall^ or a mono- or dialkylaminoalkyi; and 

Rc is an optxKially substituted heterocyde containing nitrogen, an isomer thereof and/br a pharmaceuti- 

cally acceptable acid addition salt thereof. 

(7) A pharmaceutx:al agent containing a cornpound of the formula (i), an isomer thereof and/pr a pharmaceutrcaOy 
acceptable add addition salt thereof, whfoh is a therapeutic agent of at least one disease sdected from the group 
consisting of hypertensfon. angina pectoris, cerebrovascular contraction, asthma and peripheral drculatfon cfisor- 
der, which are caus ed by Rho kin^ e. 

(8) A pharmac^jtical agent corrtaining a conooound of the formula (I), an isomer thereof. arxiAK a pharmaceuticaOy • 
acceptable ecelacJditfon sa.ft>therec?. which is at-^east br!G thcrapetitic cogent selected frcfti the''grc*j^£pnst^r^ of 
a therapeutic agent of arteriosderosis. an anti-cancer drug, an antt-inflammatory agent, an immunosi^essant a 
ttierapeutk: agent of autoimmune disease, an anti-AIDS drug, a therapeutk: ^ent of osteoporosis, a therapeutic 
agent of retinopathy, a brain function improvir)g daig, a prophylactic agent of immature birth, a contraceptive and a 
prophylactk: agent of digestive tract infection. 

(9) A reagent having a Rho kinase inha)itory activity, which contains a compound of the formula (0. an isomer 
thereof and/br a pharmaceutically acceptable add addition salt thereof. 

(10) A diagnostic of a disease caused by Rho kinase, which contains a compound of the fomvia (I), an isomer 
thereof and/or a pharmaceutically acceptatsle add addition salt thereof. 

(1 1) A Wk) kinase inhibitor containing a substituted isoquindinesulfonaiTude derivative of the formula (II) 
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10 



IS 



wherein 



25 



30 



SPaN — Alk— N — R^^ (D) 




R^^ is a hydrogen, a chlorine or a hydroocy; and 

when R^^ is a hydrogen. 

Alk is an alkylene having 2 to 6 caitxm atoms, which optionally has alkyl having 1 to 10 cartx>n 
20 atonr^arylorarall^asasitetituent: 
R^^ is a hydrogen; 

R^^ is a ^^ogen. or a linear or branched alkyl having 1 to 6 csaban atoms, an aryt or an aralkyi; 

R^^ is a hydrogen, a linear or branched alkyl having 1 to 6 cartx>n atoms, an aryl or an aralkyi. or a ben- 

zoyl, a dnnamyl. a cinnamoyl. a furoyi or a groip of the following fonmila 




wherein R^^ linear or branched alkyl having 1 to 6 ca!tx>n &^^^ 
— / « 



wherein R^^ and R"*^ are hydrogen or directly bonded to form alkylene having 2 to 4 caitx)n atoms; 
45 or 

R^^ and R^^ are cBrectly bonded to form alkylene having 4 or less cartxKi atoms. whk:h is optionally substituted 
r-: : . by alkyl having 1 to 10 caibonatonris.pt^yl or ben^ 
- - R^' end fO^:\ - direct^f^in combination vfa oxyscr: ctom form r7hc*crocj'de togstW wi^ the as^cart riitrogGri 
atom, and 

50 when R^^ is a cNonne or a hydroxy. Alk is an alkylene having 2 to 6 cartx>n atoms, whkii is optfon- 

aOysubstrtuted at the hydrogen bonded to cartx>n by alkyl having 1 to 6 cartx)n atoms. 
R^^ and R^^ are each a hydrogen, a Onear or branched alkyl having 1 to 6 csabon atoms or directly bonded to 
each other to form ethylene or trimethylene. wherein hydrogen bonded to carbon is optionally sub- 
stituted by alkyl having 1 to 6 cartxsn atoms; or 

55 R^^ is a hydrogen, a linear or branched alkyl having 1 to 6 cartx)naton^ or an amicfino. 

an isomer thereof and/or a pharmaceutically acceptable acid adcfitbn salt thereof. 

(12) A pharmaceutical agent containing a compound of the formula (11), an isomer thereof and^or a pharmaceutic 
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caOy acceptable acid addition salt thereof, wtiich is a therapeutic agent of at least one disease sdected from the 
group consisting of hypertension, angina pectoris, cerebrovascular contraction, asthma, inflammation and, brain 
function disorder, which are caused by Rho kinase. 

(13) A pharmaceutical agent containing a compound of the formula (II), an isomer thereof and/or a pharmaceuti- 
caOy acceptable add addition salt thereof, which is at least one therapeutic agent selected from the group consist- 
ing of a therapeutic agent of peripheral drcutati n disorder, a therapeutic agent of arteriosderosis. an anti-cancer 
drug, an invnunosuppressant. a therapeutic agent of autoimnrtine cEsease. an anti-AIDS drug, a therapeutic agent 
of osteoporosis, a therapeutic agent of retinopathy, a prophylactic agent of immature birth, a contraceptive and a 
prophylacttc agent of digestive tract infection. 

(14) A reagent having a Rho kinase inhibitory activity, which contains a compound of the formula (II), an isomer 
thereof arxl/or a pharmaceutically acceptable add addition salt thereof. 

(15) A diagnostic for a disease caused by Rho kinase, wfiich contains a compound of the forn^ 
thereof and/or a pharmaceutically acceptable add addition salt thereof. 

(16) A compound of the formula (III) 



Rb 



II 

o 



m 



wherein Rc* is an optionally substituted heterocyde having nitrogen, which is other than pyridine of Re, and other 
syvrboks are as defined above, an isomer thereof and/br a pharmaceutically aoceplat)le add addition salt thereof. 

(17) The pharmaceutical agent of the above (1). containing a compound of ttie formula (III), an isomer thereof 
and/or a pharmaceutically acceptable add addition salt ttiereof as a Rfio kinase infiaxtor. 

(18) A pharmaceutical agent corrtaining a compound of the formula (111), an isomer thereof and/or a pfiarmaceuti- 
cally acceptat>le add addition salt thereof, which is at least one therapeutic agem selected from 

ing of a therapeutic agerit of fiypertenskxi, a therapeutic agent of angna pectoris, a suppressive agent off 

cerebrovascular contraction, a therapeutic agent of asthma, a therapeutic agent of peripheral circulation disorder, ^ 

a therapeutic agent of arteriosderosis, an ar?ti-r«rrrr' dre ig. an antinnf lammatory agent, an immunosuppressant, a r . . ' 

therapeutic agent ofiautoinmnune'dise^i^ therapeutic agent of osteoporosis, a therapeutict<iVa^tM|^^:^i^^^ 

agent of retinopatfiy. a brain function improvii ig drug, a prophylactic agent of immature birth, a c ontraceptive an d a 

prophylactic agent of digestive tract infection. * 

(19) A pharmaceutical composition of the above (3), containing a compound of the formula (III), an isomer thereof 
and/or a pharmaceutically acceptable add addition salt thereof as a Rho jdnase inhit)ito r. 

(20) A reagent having a Rho kinase inhbrtory activity, wNch contains a compound of the formula (III), an isomer 
ttiereof and/or a pharmaceutically acceptat)le add addition salt thereof as a Rho kinase inhibitor. 

(21) A diagnostic for a cfisease caused by Rho kinase, which contains a compound of the formula (III), an isomer 
thereof and/br a pharmaceutically acceptable add addition salt thereof. 

(22) A metfxxi for treating a disease based on inhibition of Rho kinase, comprising administenng a pharmaceuti- 
cally effective amourrt of a Rho kinase inhft)ftor to a patient 

(23) The treating method of the atx3ve (22). wherein tiie ctisease treatable ts^ tfie inhitxtion of the Rho kinase is at 
least one disease selected from the grotp consisting of hypertension, angina pectoris, cerebrovascular contrac- 

. tk)n, asthmaia-psrqpherai'C^cuteticK^ ctis^ • - . - 

autoimnune cfisease, AIDS, osteoporosis, retinopathy, a brain function disorder, immature txrth, fertilization and 
nidation of fertOized egg and infection of digestive trad 

(24) A ni^hod for treating at least one d^ease sdeded from the group consisting of hypertens^^ 
cerebrovascular contraction, asthma arvJ a peripheral drculation d^order, wfiich are caused t>y Rho kinase, and 
arteriosderosis. cancer, inflammation, immune disease, autoimmune disease, AIDS, osteoporosis, retinopathy, 
brain function disorder, immature birth, fertilization and nkjation of fertilized egg and infection of digestive tract 
wfiich compr^es administering a pharmaceutically effective amount of a compound off ttie fbrnula (Q, an isomer 
thereof arxl/or a pharmaceutically acceptable add addition salt thereof. 

(25) A m^txxt for treating at least one cfeease selected from tfie group consisting of hypertension, angpna pectoris, 
cerebrovascular contraction, asthma, inflammation and k>rain function disorder, wfuch are caused by Rho kinase. 



8 



EP0 956 8G5A1 



and a peripheral drculation disorder, arteriosclerosis, cancer, immune disease, autoimmune cfisease. AIDS, oste- 
oporosis, retinopathy, immature birth, fertilization and nidation of fertilized egg Bnd infection of (fiQestive tract which 
conrprises administering a pharmac&jticalty effective anxxint of a compound of the formula (IQ, an isomer thereof 
arvl/or a pharmaceutically accep1at)le add addition salt thereof. 

(26) A method for treating at least on disease selected from the group cons^'ng of hypertension, angna pectoris, 
cerebrovascular contraction, astfima, peripheral circulation disorder, arteriosderosis, cancer, inflammation, 
immune disease, autoimmune disease. AIDS, osteoporosis, r^inopathy. brain function (fisorder, immature birth, 
fertifization and nidat'on of fertilized egg and infection of digestive tract wtiich comprises administering a pharma- 
ceutically effective amount of a corrpound of the formula (111), an isomer thereof and/or a pharmaceuticaDy accept- 
able add adcfition salt thereof. 

(27) Use of a Rho kinase inhibitor for the production of a therapeutic agent of a disease treatable by inhibiting Rho 
kinase. 

(28) The use of a Rho kinase inh3>itor of the above (27), wherein the disease treatat)le by the inhit)ition of Rho 
kinase \s at least one member selected from the group consisting of hypertension, angina pectoris, cerebrovascular 
contraction, asthma, peripheral drculation disorder, arteriosderosis. cancer, inflammation, immune disease, 
autoimmune disease. AIDS, osteoporosis, retinopathy, brain function disorder, immature birth, fertilization and 
nidation of fertilized egg and infection of digestive tract 

(29) The use of a compound of the formula (1). an isomer thereof and/or a pharmaceutically acceptable add addi- 
tion salt thereof for the production of a therapeutic agent of at least one disease selected from the group consisting 
of hypertension, angina pector^. cerebrovascular contr a ction, asthma.and peripheral drcidation cfisorder caused 
t>y Rho kinase, and arteriosderosis. cancer, inflammation, immune disease, autoimmune disease. AIDS, oste- 
oporosis, retinopathy, brain function disorder, immature birth, fertilization and nidation of fertilized egg and infection 
of digestive tract. 

(30) Use of a compound of the formula (II), an Isomer thereof and/br a pharmaceutically acceptable add addition 
salt thereof for the production of a therapeutic agent of at least one disease selected from the groip consisting of 
hypertensfon, angina pectoris, cerebrovascular contraction, asthma, inflammation arxi brain function disorder 
caused by Rho kinase, and peripheral drculation disorder, arteriosderosis, cancer, immune disease, autoimmune 
disease. AIDS, osteoporosis, retinopathy, immature birth, fertilization and nidation of fertflized egg and infection of 
digestive tract 

(31) Use of a compound of ttie formula (111), an isomer thereof and/or a pharmaceuticaDy acceptable add add'rtion 
salt thereof for the production of a therapeutic agent of at least one disease selected from the groip consisting of 
hypertensfon, angina pectoris, cerebrovascular contraction, asthma, peripheral drculation disorder, arteriosclero- 
sis, cancer, inflammation, immune disease; autoimmune cfisease. AIDS, osteoporosis, retinopattiy. brain function 
disorder, immature birt h, fertilization and nidation of fertH ized egg and Irrfftrr^rr d igestive tract 

- (32) A cemnerciei package comprising a hno rariaseMrmiDitor aru a, wrmen matter as&^ctsted therewitr»rtiie written 
matter stating that the Rho kinase inhiliitor can or shoidd be used fbi freating ct least one cfisease selected from 
the group consisting of hypertension, angina pectoris, cerebrovascular contraction, asthma, peripheral circulation 
disorder, arterfosderosis. cancer, inflammation, immune disease, autdmmune disease. AIDS, osteoporosis, retin- 
opattiy, brain function disorder, immature birth, fertilization and nidation of fertilized egg and infection of (figestive 
tract. 

(33) A commercial package comprising a compound of the formula (I), an comer thereof and/or a pharmaceutically 
acceptable add addition salt thereof and a written matter associated therewith, the written matter stating that tfie 
oornpound can or should t>e used for freating at least one disease selected from the groip consist 
sion, angina pectoris, cerebrovascular contraction, astfvna and peripheral drculation (fisorder, which are caused 
by Rho kinase, and arteriosderosis, carx^er. inflammation, immune disease, autdmmune disease, AIDS, oste- 
oporosis, retinopattiy, txain function disorder, immature birth, fertifization and nidation of fertBized egg and infection 
of digestive tract 

.{34) 'A oomrmsrdsJ pach^. comprtsing-a conpoundof !hd formula {!¥)» an isomer thereof andAv R^pharmacsuti/ 
caDy acceptable add adcfition salt ttiereof arxJ a written matter associated therewilh, the written matter stating ttiat 
the corrpound can or should be used for treating at least one disease selected from the group consisting of hyper- 
tension, angina pectoris, cerebrovascular contraction, asttima. , inflammation and brain function disorder, wtiich are 
caused by Rho kinase, and peripheral circulation disorder, arteriosderosis, carv:er. immune cfeease, autoimmune 
dsease, AIDS, osteoporosis, retinopathy, immature birth, fertilization and nidation of fertaized egg and infection of 
digestive tract 

(35) A commercial package comprising a corrpound of the formula (III), an isomer ttiere<rf and/or a pharmaceuti- 
caDy acceptaU addadcfitionsattthereof and a written matter assodated therewith, the written rnat^ 
ttte compound can or shouU be used for freating at least one disease selected from the group consisting of hyper- 
tension, angina pectoris, cerebrovascular contraction, asttima. peripheral drculation disorder, arteriosderosis, can- 
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cer. inflammation, immune disease, autoimmune disease, AIDS, osteoporosis, retinopathy, brain function disorder, 
immature birth, fertilization and rtidation of fertilized egg and infection of cSgestive tract 

Detailed Description of the Invention 

5 

[0025] The Rho kinase inhibitory action, antihypertensive actioa anti^angina pectoris action, cerebrovascular contn»:- 
ti n suppressive acb'oa anti-asthma action, per^eral circulation improving action, immature birth preventive action, 
anti-arteriosd^osis action, anti-cancer action, antiinflammatory actioa immunosuppressive action, autoimmune cf s- 
ease improving action, anti-AIDS action, preventive action of fertilization and nidation of fertilized egg, preventive action 

10 on bacterial infection of digestive tract osteoporosis treating actioa retinopattiy tr^ng action arxi brain function 
improving action of the present invention can be confirmed by Rho kinase inhibitory activity, vasohypotonic action, tra- 
chea relaxing action, penpheral blood f kwv increasing action, cell adhesion induction inhMory action, malignant tumor 
metastasis inhibitory action, bone resorption inhibitory action, mouse allogenic MLR inhibitory activity, tumor cefl prolif- 
eration inhbitory action, angiogenesis inhibitory actioa vascular snrKX>th musde ceil proliferation inhO^itory action and 

IS ttie like. 

[0026] The (fisease relating to Rha on which the inventive Rho kinase inhixtor is effective include, for example, cfis- 
ease symptoms of hypertensk>n. angina pectoris, cerebrovascular contraction, asthma, peripheral circulation disorder, 
immature t>irth. arteriosclerosis, cancer, inflammation, tmnune disease, autoimnune dteease, AIDS, bacter'^ infection 
of digestive tract osteoporosis, retinopattiy. t>rain function cfisorder emd the like, as well as txotogical phenomena such 
20 as fertilization and nidation of fertilized egg. 

[0027] As used herein, by the Rho kinase of fhe present invention is meant serine/lhreonine kinase activated along 
with the activation of Rho, which is exemplified by the aforementioned ROC(i(ROCKII). p160ROCK(ROCp. ROCK-I) 
and ottier proteins having serineAhreonine kinase activity. 

[0028] Cancer includes tx>ne manrow leukemia, lymphocytic leukemia, gastrk; cancer, cofon cancer, lung cancer, pan- 
25 creatic cancer, liver cancer, cancer of esophangus. ovarian cancer, breast cancer, skin carx^er. cervk;al carx;er. orchion- 
cus. neuroblastoma, urinary epithelial cancer, multiple myekxna. uterine cancer, melanoma, cerebral lurm and the 
like; and anti-cancer means inhibition of formation, infflbation, metastasis, growth and the like off ttiese tumors. 
[0029] TTie imnrnme disease indudes allergk: (fiseases, r^ecti'on in organ transp^ 

[0030] The autoimmune (fisease includes articular rheumatism, systemic lipus erythematodes, Sjogren's disease. 
30 muttple sderosts. myastf^a gravis, type 1 diat>etes. endocrine ophttialnrxspatfiy, primary biliary dntiosis. Crohn's dis- 
ease, gtomerufonephritis, sarcokiosis. psoriasis, pemphigus, tiyopiastic anemia, essential thronrtecytopenk; purpura 
and the like. 

[0031] Bacterial infection of digestive tract niearis various dseases caused tiy the invasfon off 
k)adllus, intestinal paltiogenic E^lienc^T rnit anr1.the like into intestinal mucosa epithelial cells. 
\3S [0032] Retinopedhy meansaifigk)patitiC3retinp^ arteilcsderdsis i etinopaiiiy. central angiospastici^inop^tiy^xf^^ 
. tral serous retinopathy, drdiiate red'nopathy, diat>ietic retinopathy, dysproteinenuc retirxipathy, hypertensive retinopaftt^, 
leukemic retinopathy, lipemic retinopathy, proliferative retinopathy, renal retinopattiy. sicMe retinopathy, toxemic retinop- . . 
attiy of pregnancy and ttie fika 

[0(X)3] Brain function disorder indudes psychotic condition due to ceretxal hemonhage, ceret)ral ttvombus, cerebral 
40 embolus, subarachnoid henx>nrhage, transient cerebral ischem'x: stroke, hypertensive encephafopathy, cerebral arteri- 

osderosis. sutxfural hematoma, extradural hematoma, cerebral hypoxia. ceret>ral edema, ceret)ritis, ceretxal tunrxx, 

external irijury in head, noental (fisease, metabolite poisoning, drug poisoning, temporal respiratory arrest deep 

anesttiesia during operation, physical disoider and the like, and sec^uelae. decreased attention, hyperactivity, togopathy, 

delayed mental development lethe, dementia (inclusive of wandering, rx)cturnal deiiriura aggressive behavior and the 
45 like asscxaated with dementia) caused by the above-mentioned cfiseases. 

[0034] Therefore, the Rho kinase inhSxtor of the presertt invention is effective as a pharmaceutical agiem. particularly 
. . as an agprit for. the prophylaxis arid treatmern off these diseases caused by Rh^ 

: tcnsionv'attierapcuticirseni.off angmiK^^ . 

of asthnia, a therapeutic agent (jf peripheral drculati()n (iisorder, a prophytacte 
so agent of arteriosderosis, an arrti-cancer drug, an antiHnftammat(xy agent an immunosuppressant a tfterapeutic agent 

off autoimmune (fisease. an anti-AIDS drug, a contraceptive, a prophylactic agent of cfigestive tract infection, a tfierapeu- 

tic agent of osteo p orosis, a therapeutic agent of retinopattiy and a t>rain function improving (irug. 

[0035] The compounds of ttie formula (I) and tfie formula (II) have high affinity tor Pho kinase. Thus, ttie radioactive 

sut>staiice (racfio BgancO thereof are industrially useful as a selective racfio ligarid off 
55 formula (1) and the fomula (II) and nrxxfified compounds thereof (ag.. radio tigand of ttiese compouncfe and the like), 

which are Rho kinase inhibitors, are usefii as reagents for the stuiy off Rho and 1^ kinase and as cfiagnostics off ttie 

(fiseases relatbig to them. 

[0036] The compound to be used as the Rho kinase inhft>itor of the present invention m^ t>e any as long as it has a 
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Rho kinase inhibitory action. For example, the compounds of the formula (I) and the formula (II) are used. 
[0037] In the present spedficatioa each symbol of the formula (I) is defined as follows. 
[0038] Alkyl at R and is lin^ or branched aDcyl having 1 to 10 cartx>natonr)s,wfiich is exemplifi^ 
propyl, isopropyl. butyl, isobutyl. sec-butyl, tert-butyl. pentyl. hexyl. heptyl. octyl. nonyl. decyl and the like, with prefer- 
5 encegiventoalkyi having 1 to4 carbon atoms. 

[0039] Cydoalkyl at R and R^ has 3 to 7 caitxm atoms and is ex mpGfied by cydopropyl. cycfobutyl. cydopentyl. 
cydohexyl. cydoheptyl and the lika 

[0040] Cydoafkylalkyl at R and R^ is that wherein the cydoalkyl moiety is the above-mentioned cydoalkyl having 3 to 
7 cartx)n atoms and the alkyl moiety ts linear or branched alkyi having 1 to 6 caftx)n atoms (ag.. mettiyl, ^hyl, propyl, 

10 isopropyl. butyl, pentyl. hexyl and the like), which is exemplified by cydopropylmethyl. cydobutytmetfiyl. cydopentylme- 
thyt, cydohexylmetfiyl. cydoheptytmettiyl. cydopropylethyl. cydopentylettiyt. cydohexyletfiyl. cydoheptylethyl, cydo- 
propylpropyl, cydopentytF>ropyl, cydohexytpropyl. cydoheptytpropyl. cydopropytxityl, cydopentytbutyl. 
cydohexylbutyl, cydoheptyDxityl. cydopropylhexyl. cydoperrtylhexyl. cydohexylhexyl. cydoheptylhexyl arxJ the like. 
[0041] AralkyI at R and R^ is that wherein alkyl moiety is alkyl having 1 to 4 cartx>n atoms and is exemplified t>y phe- 

15 nylalkyi such as benzyl. 1 -phenylethyl, a-phenyletfiyl. 3-phenylpropyl. 4-phenylbutyl and the Cka 
. [0042] The sut>stituent of optionally sut)stituted cydoalkyl. cyck»lkylalkyl, phenyl and aralkyt on the ring at R and R^ 
Is halogen (e.g.. chlorine, bronwie. fluorine and iodine), alkyl (same as alkyl at R and R^), alkoxy (linear or branched 
alkDxy having 1 to 6 caitxxi atoms, such as methoxy. ettKJocy, propoxy, isopropoxy. txjtoxy. isobutoxy, sec-butoxy. tert- 
butoxy. pentylQxy, hexyloxy and the like), aralkyi (same as aralkyt at R and R^) or hafoalkyi (alkyl at R arxi R^ whk;h is 

20 sut>stituted by 1-5 halogen, and exemplified by fluorometfiyl. diftuoromethyl. trifluoromethyl. 2.2.2-trifluoroethyl, 
2,2,3,3,3i}entafluoropropyl and the like), nitro. amino, cyano. azUe and the like. 

[0043] The group formed by R and R^ in comtMnation together with the adjacent rtitrogen atom, which forms a hete- 
rocyde optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted nitrogen atom is preferably a 5 
or 6-membered ring and bonded ring thereof. Examples thereof indude 1-pyrrolk£ny1. piperidino, 1-piperazinyl, nrK>r- 
25 pholino, thfomorphdina 1-imidazolyl. 2,3^'hydrothiazol-3-y1 arxi the lika The sut^stituent of the optior^ly sit)stituted 
nitrogen atom is exemplified by alkyl. aralkyi. hafoalkyi arxl the lika As used herein, alkyl, aralkyt and hatoalkyt are as 
d^lned for R and R\ 

[0044] Alkyl at R^ is as defined for Rand R\ 

[0045] Halogen, alkyl, alkoxy arxi aralkyi at R^ and R^ are as defined for R and R^ 
30 [0046] Acyt at R^ and R^ is alkanoyl having 2 to 6 cartx>n atoms (ag.. acetyl, propbnyl. txjtyryl, valeryl, pivabyl and 
the like). t)enzoyl or phenylalkanoyi wherein the alkanoyl moiety has 2 to 4 cartx)n atoms (ag.. phenylacetyl. phenylpro- 
pfonyl, phenylbutyryl and the like). 

[0047] Alkytamino at R^ arxi R^ is that wherein the alkyl nmi^ is alkytaminohavirigGnear 
. * 1 to 6cartx)natonf)s. Exairples thereof indude metfiy!an^rK>,ethyk^r:^^ ^ 

iTftji^rSfw** . 5« rxiiyiarrHriO sec-buiylaiTiino, tert^xjtylamiri^^ 

[0048] Acylamino at R^ and R^ is that wherein acyl moiety is alkanoyl having 2 to 6 casbon atoms, benzyl or the 
alkanoyl moiety is phenylalkanoyi having 2 to 4 carbon atoms and the I9ce. whk;h is exemplified by acetylanvno, propi- 
onylaminoi butyrylamino, valerylaminQ, pivafoylamino, k>enzoylamino^ phenylacetylamino, phenylpropfonylamina phe- 
nylbutyrylamino and the Dka 

40 [0049] AlkyHhio at R^ and R^ is that wherein the alkyl moiefy is linear or branched alkyl having 1 to 6 carbon atoms, 
which is exenrplified by methyltfik), ethytthk), propytthio, isopropylthio. kxityttho, isobutytthio. sec4xitytttvo, tert-butyttttk), 
pentytthio^ hexytthio arvj the like. 

[0050] Aralkykixy at R^ arid R^ is tfiat wherein the alkyl nrioietyisalkyt havirigl to4cartx3nato^ 

by benzyloxy, l-phenylethyloxy, 2-phenyfetfiykMy, 3-phenylprof^Qxy. 4-phenytbutyloxy arxi the Gka 
45 [0051 ] Aralkytthk) at R^ and R^ is that wherein the alkyl moiety is alkyl having 1 to 4 carbon atoms, which is exempG- 

tied by bertzyHhio.1-phenylethyftftta2-phefiylelhytthioi3-phenytpropy^^ arvJ the Ito. 

[0062]. AlkQxycartx)nyl at R^arxJR^ is that wtierein the alkoxy nfv>t^ • ,. > . 

• . ^atdm^.whichi£.€Kemp!ifiedty ' -^-vr^-.: -.^v.: ■ • ' 

nyl. isobutaxycartx)nyl. sec-butaxycartx)nyl.tert4xJtaxyrartx>nyl, pentyk)K^ 
so [0053] Alkyk;art>anrv}yl at R^ and R^ is cart)amoyl mono- or di-sut>stituted t>y alM having 1 to 4 caitx>n atoms, which 

is exenpGfted tTy methyk;art)amoyl. dimetfiyk:art>ampyl. ettiytcart>am(^, (fiethylcart>anrioyl, propytcart>amoyl. dipropyl- 

carbanrx^, butyteaibamc^. dSxjtylcart>amoyl and the lika 

[0054] Alkoxy at Raises defined for R and R\ 

[0065] Altoxycartxyiylaxy at R^ is tfiat wherein the alkoxy rndety is linear or branched aD^^ toGcaitxxi 
55 atoms, which is exemplified by methoxycartKXiytoxy, elhQxycart)onyloxy, propoxycartx)nytoxy. isopropoxycarbonytoxy, 
butaxycartx>nytoxy. isobutQxycartX)nyk>xy, sec-butoxycarbonyloxy, tert-txitoxycartx)nyloKy, pentyfoxycartxxiytoxy, hexy- 
laxycartx)nytoxy arxl the Bka 

[0056] Alkanc^oxy at R^ is tfiat wherein the alkanoyl moiety is alkanoyl having 2 to 6 casbon atoms, which is exem- 
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plified by acetyloxy. propionytaxy, butyrytoxy. valerylaxy, pivatoyloxy and the Gka 

[00571 AralkyloxycaifoonytQxy at is that wherein the aralkyl moiety is aralkyt having C^-C^ aikyi* which is exempG- 
fied by benzytQxycartx)ny1oxy. 1-phenytethylQxycartx)nylOKy, 2-phenylethylaxycartx>nyloxy. 3-phenylpropylQxycartx)ny- 
iQxy. 4i)henylbutylQxycaitonylQxy and the Gk& 

\paSB] AD^ at is as defined tor R and R^; alkyi at R^ and R? is as defined for R and R^ and aralkyl at R^and R^ 
is as defined for R and R\ 

[0059] Alkyl at R^ ^ as defined for R and R^ and aralkyl at R^ is as defined for R and R^ 

[0060] The group formed by R^ arxl R^ in combination, which forms a heterocyde optionally having, in the ring, oxy- 
gen atom, sulfur atom or optionally substituted nitrogen atom, is imidazol-2-yl. thiazol-2-yl. Qxazol-2-yl, imidazolin-2-yl. 
3.4,5.&4etrahydropyrkfin-2-yl. 3A5.64e!rahydropyrinudin-2-yl. 1.3-oxazoGn-2-yl. 1,3-thiazolin-2-yl or optfonally substi- 
tuted benzoim)dazDl-2-yl. benzothiazol-2>yl, t>enzoxazoi-2-yl and tfie like having a substrtuent such as halogen, alkyl, 
alkoxy, hatoalkyl. nitro, amino, pfienyl, aralkyl and the like. As used herein, hafogen, alkyl. aikoxy, haloalkyi and aralkyl 
are as defined for R and R\ 

[0061] The sii>stituent of the above-mentfoned optionally substituted nitrogen atom is exemplified k>y alkyl, aralkyl, 
hatoalkyl and the like. As used herein, alkyl. aralkyl and hatoalkyl are as defined for R and R^ . 
[9062] Hydroxyalkyl at R^^ and R^^ is linear or branched alkyl having 1 to 6 caftx>n atoms wtvch is substituted by 1 
to 3 hydroxy, wtvch is exemplified by hydroxymethyl. 2-hydroxyettiyt, 1 -hydroxyethyl. 3-hydrQxypropy1. 4>hydroxybutyl 
and Itte like. Alkyl at R^^ and R^^ is as defined for R and R^; haloalkyi and alkoxycartxxiyl at R^° and R^^ are as defined 
forRandR^ ; aralkyl at R^^ and R^^ is as defined for Rand R^ and cyctoalkyi formed by R^° and R^^ incombinatton 
is the same as cyctoalkyi at R and R\ 
[0063] AIM at Lis as defined for R and R^ 

[0064] Anwioalky at Lis a linear or t>ranched alkyl having 1 to 6 cartxm atoms, which is sut>strtuted by aminos whtoh 
is exemplified by aminomethyl, 2-aminoettiyl, 1-aminoettiyl, 3-aminopropyl. 4-aminobutyl. 5-aminopentyl. 6-aminohexyl 
and the like. 

[0065] Mono- or dalkylaminoalkyf at L is mono- or di-suk)strtuted aminoalkyi with alkyl having 1 to 4 cartxm atoms, 
whch is exemplSied by methylaminomettiyl. cfimettiylaminomettiyl, etfiylanunomethyi, diethylaminomettiyl, propylami- 
nomethyl, (fipropylarriBnoniethyl, butylaminomettiyl. (&utylaminomethyl, 2-dimethylaminoethyl, 2Kfiethylaminoethyl and 
thelto. 

[0066] Cart)amoylalkyl at L is linear or branched alkyl having 1 to 6 carbon atoms substituted by cajt>amoyl, whk^ is 
exemplified caft)anrioytn)ethyl, 2'Caft)amoylethyl, 1<ait)ampylethyl, 3-cart)anrKyylpropyi, 4-caft)amaylbutyl, 5<ar- 
t}afnoylpentyl, 6-cart>amoylfiexyl arxi the lika 

[0067] PhthafimxtoalkyI at Lis linear or branched alkyl having 1 toScarbonatonrs.whkiiissubstitaJtedbyphthalim- 
ide. Examples thereof include phthalimidoni^hyl, 2-phthalimido^hyl, 1-phthaMdoethyl, 3-phthalimidopropyl, 4- 
phtfialimidobutyl. 5-phthaJinrF-^J^<9^ " - . 

**[p068J§5Aikylfal:B^^^ j - ' .i^«^3KiWSferi«kii^^ 

[0069] Alkoxy at Bis as defined for R and R^ 
[0070] AralM at Bis as defined IbrR and R^ - . 
[0071] Arall^toxy at Bis as defined for 1^ and R^. 
[0072] Aminoall^ at Bis as defined for L > - 

[0073] Hydroxyalkyl at Bis as defined for R^° and R^\ 

[0074] Alkanoyloxyalkyl at B is tfiat wfierein linear or brancfied alkyl having 1 to 6 carbon atoms is sut)stituted t>y 
alkanoyloxy having alkanoyi moiety having 2 to 6 cartxm atoms, which is exempOfied by acetykxxynrathyl, prcpiony- 
loxym^hyl, butyryfoxymetiiyl, valerytaxymettiyt, pivatoytaxymethyl, acetytoocyethyl. proptonyloxyethyl, butyrytaxyethyl. 
valeryloxyethyl, pivak^oxyethyl arvl the like. 

[0075] Alkoxycartxxiylalkyl at B is ttiat wherein linear or brarx:fied alkyl having 1 to 6 caibon atoms is sut)stituted bf 
alkoxycartxxiyl having alkoxy moiety fiaving 1 to 6 caibon atoms, wfiich is exemplifted by methoxycaitxxiytmettiyl. 
. ethoxycaitxxiylm^hyl, propoxycait)onytmethyl, isoprppoxycaitxxiytnriethyl. butoxyc^rbonytmethyl. isobutoxycarbonyl- 
•nfethy!-^-"SKr-t*-1oxyca,i)cnylmei^ tea-butoxyrarborryfeTW3Shyi,-i p&itfhoo^yizitonyim^^^^ 
methaxycarborrylettiyl, etfxixycartxxiyletfiyl, propoxycartxxiylethyl, isopropoxycaitxxiylethyl, butoxycarfoonylcAhyl, iso- 
butoxyaarbonylethyl. sec-butoxycartxxiytethyl, tert-butoxycartxxiylethyl, pentytoxycaitxxYytethyl. heocytaxyc^txxiylethyl 
and ttie like. 

[0076] Halogen at Q\Q^ and is as delined for R and rV 
[POTT] AralMoxyatQ^ andQ^isasd^inedforR^andR^. 
[0078] Alkoxy at is as defined for R and rV 

[0079] Alkylene at W, Xarxl Y is linear or branched alkytene having 1 toS cartxxi atoms, which is ecemplffied by meth- 
ylene, ethylene, trimethytene, propylene, tetramethylene, pe ntam ethylene, hexamettiylene and the ito. 
[0080] Alkenylene at Y is linear or branched alkenylene having 2 to ecaitxxiatonrts^wh^ 
propenylene; butenylene, pentenylene and the Ite. 
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[0081] AlkyI at Rb is as defined for Rand R\ 

[0082] AralkyI at Rb is as defined tor Rand rV 

[0083] Aminoalkyl at Rb is as d^'ned for L 

[0084] Mono- or cfialkylaminoalkyt at % is as defined for L 

5 [0085] The heterocyde when single ring containing nitrogen at Rc is pyridine, pyrirmfine, pyridazine, triazine. pyra- 
zole. triazole and the like, and when it is a condensed ring, it is exenrplifted by pyrrolopyridine (e.g.. 1 l+pyrrok>[2.3- 
b]pyridine. 1h4-pyrrolo[3^-b]pyridine. 1 H-pyrrolo[3.4-b]pyridine and the like), pyrazolopyridine (e.g.. 1 H-pyrazolo{3,4- 
b]pyridine. 1 H-pyrazofo[4.3-b]pyridine and the like), imidazopyridine (ag.. 1 HHmidazo[4,5-b]pyridine anA the like), pyr- 
rolopyrimidine (ag., 1 H-pyrrok){2,3-d]pyrimidine, 1 H-pyrrolo(3.2-dlpyrinB<fine. 1H-pynofo[3,4-d]pyrimidineandthe like). 

10 pyrazofopyrinudine (ag., 1H-pyrazoto[3.4<llpyrinfwiine, pyrazolo[1 .S-alpyrimidine, 1H-pyFazolo(4,3-<J]pyrirnidine and 
the like), inudazcpyrimidine (ag., imidazo[1.2-a]pyrimidine. 1H'imidazo[4,5-cgpyrimidine and the like), pyrrolotriazine 
(ag.. pyrrob[1,2-a]-1.3,Striazine, pyrrolo[2,1-f]-1,2.4-triazine), pyFazolotriazine (ag., pyrazolo[1.5-a]-1,3.&-triazine and 
the Bke). triazotopyridine (ag.. 1H-1.2.3-triazoto[4.54)]pyridine and the like), triazolopyrimidine (e.g., 1 ,2.4-triazoto[1 .5- 
a]pyrimidine, 1 .2,4-triazolo[4,3-a]pyriniidina 1 H-1 .2,3-triazolo[4,5-dIpyrinriidine and the like), dnnolina quinazoline. qui- 

IS noGne. pyridopyridazine (ag.. pyrido[2.3-c]pyridazine and the like), pyridopyrazine (e.g.. pyrido[2.34)]pyrazine arxi the 
like), pyridopyrimidine (ag., pyrido|2,3-d|pyrinudine. pyrido[3.2-dlpyrimidine and the like), pyrimidopyrimidine (ag., 
pyrbnido[4.5<lpyrinodlna pyrinnido[5.4-d]pyrimidine and the like), pyrazinopyrimidine (ag.. rvrazino[2,3-dlpyrirnxfine 
and the like), naphthyridine (ag., 1 ,8-naphttiyridine and the Gke), tetrazolopyrimidine (ag., tetrazolo[1,5-a]pyrimidine 
and the like), thienopyridine (e.g., thienot2,3-blpyridine and the like), thienopyrimidine (ag.. thieno[2.3<qpyrinfiidine and 

20 the like), thiazofopyridine (ag., thiazolo[4.5-b]pyridine,.thiazolo[5.4-b]pyricBne and the like), thiazolopyrimkline (ag.. thi- . 
azolo(4.&d]pyrimidina thiazolo[5,4-cqpyrinKiine and the like), oxazolopyridine (ag.. axazoh)[4.&b]pyridine. oxa- 
zolo[5.4-b]pyridine and the like), oxazolopyrimkfine (ag.. Qxazok>[4.5<J)pyrimkline. oxazok)[5.4-d]pyrirndne and the 
like), furopyridine (ag.. furo[2.3-b]pyricfine, furo[3.2-b]pyridine and the like), furopyrimidine (e.g.. furo[2.3-dlpyrimidine. 
furo(3,2-d]pyrirTK£ne arxJ the like), 2,3<lihydropyrroiopyridine (ag., 2,3-dihydro-1H-pyrrok>|2,3-b]pyridine, 2,3-dihydro- 

25 1 H-pyrrok)[3,2-b]pyridine and the like). 2.3-dihydropyrrolopyrimidine (ag.. 2,3Klihydro-1 H-pyrrolo^,3-dlpyrimidine. 2.3- 
dihyciro-1Hi)yrrok)[3.2KQpyrimi^ and the Gke). 5,6.7.8-tetrahydropyrido[2.3-d]pyrimidine. 5.6,7,8-tetrahydro-1,8- 
naphthyricfine, 5,6,7.8-telrahydroquinoline and the Kke. When these rings form a hydrogenated aroniatic ring, the car- 
bon atom in the ring may be caibonyt and includes, for exampla 2,3-cfihydro-2-oxopyrrofopyridina 2.3-dihydro-2,3-diox- 
opynrolopyridine, 7,adihydro-7-oxo-1,8-naphthyridina 5,6.7,8-tetrahydro-7-Qxa-1,8-naphthyrkfine and the like. 

30 [0086] These rings may be substituted a sut)stituent such as hafogen. alkyl. alkoxy, aralkyi, hafoalkyl. nitro; amino, 
alkylaminoi cyano. formyt. acyl, aminoalkyl. mono- or dialkylaminoalkyl. azkJe, cartxscy. alkoxycaibonyt, carbamoyl, 
alkylcarbamoyl. alkoxyalkyi (ag.. methoxymethyl, methoxyethyl. methoxypropyl, ethoxymethyl, eAhoxyethyl. ethoxypro- 
pyl and the like). optfonaDysut>stitutedh^drazino and the 1^ . 
[0087] As used hereia the sitetitiient of the cp&)naEv r:^tuted hydrazine includes alkyt. aralkyi. nitro^ cyano and . . .^ . . • * 

35 ;he like, v/hi^rein alkyl arxJ aralkyi iTOa^defined for.\RfardiRl'arKi exemplified by meihyi hydrazino. elliyl hydrazino."^b6n^^BS££&tfitt^k 
zyl hydrazirib'and the like. 

[0088] In the present spedficatioa each symbol of the fbnmula (II) is d^ined as follows. 

[0089] The linear or branched alkyl having 1 to 6 cartxxi atoms at R^^, R^^ R^^ and R^^ is methyl, ethyl, propyl, iso- 
propyl, butyl, isobutyl, sec-butyl, tert-butyl. pentyl. hexyl and the lika 
40 [0090] Axyl at R^^ and R^^ is phenyl, naphthyl and the Gke. 
[0091] Aralkyi at R^^ and R^^ is as d^ined for Rand R\ 

[0092] Alkylene having 4 or less cartx>n atoms, which 'is formed by R^ ^ arvl R^ ^ directly bonded to each other, is metfv 
ylena ethylena trimethylene, propylene, tetramethylene and the lika 

[0093] Alkyl having 1 to 10 cartx)n atoms, wtuch substitutes alkylefie having 4 or less caitxm al^^ 
45 and R^^ directly bonded to each otfier. is linear or txanched alkyl having 1 to 10 caritx>n atons. Examples tfiereof 
include meihyl, etfiyl. propyl, isopropyl, butyl, isdbutyl. sec-butyl, tert-tutyl. pentyl. hexyl. heptyl. octyl. nonyl. decyl and 
the Bke. - 

40094] • AIKyl tevir^g*1 to6cajbcn*atfifr«w^ - . 

bonded to each otfier is linear or branched alkyl having 1 to 6 cartxsn atoms, wfvch is tfie same as those for R^^. 
so [0095] The heterocyde formed t)y R^^ arvf R*^^ directly or va oxygen atom boridedtog^erwi^ 
atom is pyrrotkfina pipericfino, morpfralino. honiopiperi^ 

[0096] Alkylene having 2 to4 carbon atonrs formed k>yR^^ and R^® directly borxfedto each other is eth^ 
ytena propylene, tetramethylene and the 10^ 

[0097] Alkylene fiaving 2 to6caft)onatorns at Alkisethylenatrimetfiylene. propylene. tet^ 
55 ena hexam^hylene and the Bka 

[0098] Alkyl having 1 to 6 caitx>n atoms arvi alkyl having 1 to 1 0 cartxxi atoms, wtiich are tfie sut>stituents of alkylene 
fiaving 2 to 6 carbon atoms at Alk. are as d^ined for R^^. 

[0099] Aryl and aralkyi. whk:h are the sutsstrtuents of alkylene having 2 to 6 cartx>n atoms at Alk. are as d^ined for 
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[01 00] The Gompound to be used as the Rho kinase inhibitor of the present invention is, for example, a oonpound of 
the formula (Q. which is Gxenplified by the following conrpoundSw 

5 (1) 4-(2-pyridytcait)amoyQpiperidine 

(2) 1-benzytQxycarfoorTyl-4-(4-pyrkiylcarfoampyl)p9^^ 

(3) 14)enzoyM-(4i:^ridy1cart>anrioyl)piperidine 

(4) 1-propyl-4-(4-pyridytcaft)anv>yl)piperidbie 

(5) [3K2K2-thienylmethyQphenQxy)-2-hydroxypropyq-4-(^ 
10 (6) 4-(4-pyridylcaitiamoyOpiperidine 

(7) 1^>enzyM-(4i)yridylcart)ampyO-1.2,5.6-tetrahydrop^ 

(8) 3-(4i>yridylcart>anrK>yQpiperidine 

(9) 1-t)enzyt-3-(4-pyridylcart>amoyf)piperidIne 

(10) 1-(2•(4-benzylGKyphenQxy)ethyO^^H2-py^idyl)-^M^^ 
IS (11) 1-formyl'4-(4-pyiidylcait)anfK)yOpiperid 

(12) 4-(3i3yrkiylcail3anrioyl)pipendine 

(13) lHSopropyl-4-(4i)yridylcait>amoyt)piperidine 

(14) 1-methyM-(4i}yridylcart}amoyOpipendine 

(15) 14Yexyh4-(4-pyridylcart)amoyOpipendine 
20 (16) 1-benzyf-4-(4-pyridytcart>amoy1)pjperidine 

(17) 1-(2-phenyl6thyO-4-(4-pyridylcart>amoyqpiperidine 

(18) 1-(2-(4-methaxyphenyl)ethyO-4-(4i)yridylcaft>anioyl)pq^^ 

(19) 1-<2-(4-methoxyphen)rt)ettvO-4-(2-pyridylcart)^^ 

(20) 1-(2-(4<:htoropheriyqetfTyl)-4-(4i>yridylcart>amoyOp^^ 
25 (21) 1<fiphenytnriethyl'4-(2i)yridylcait>anwyOP<pe^ 

(22) 142-^4-(5-methyt-3-axo-2.3.4,5-tetrahydrqpyrida2n-6-yl)pheny^ 

(23) 1-(4K4.5-dihydi^2-furyqphenyO-4-(4-pyridyk»rt^^ 

(24) 1-(2-nitropheriyO-4-(4-pyridyteait)anx>yI)p 

(25) 1-{2-aminophenyO-4-(4-pyridytcart>anrK)yl)piperldine 
30 (26) 1<dootinoyl-4-(4i3yridyteart)amoyOpiperidine 

(27) 1-isontootinoyl-4<4-pyridylcart)ampyl)piperk^ 

(28) 1-(3.4.5-triniethaxybenzoylH^4-pyridyl^^ v 

(29) 1-acelyl-4-(4-pyridylcarbamoyl)piperidine 

(30) *~(3-(4-f'!*'vr5bfui7oyOpropyO-4-^ 

(32) 1-<i-(4-hyciroxyt}ertzoyl)ethyO-4-(2 

(33) 1 -(1 K4-bWizylGKybenzoyOe1hyl)-4K2iiyridylcart)amoy^^ 

(34) 1-(2-(44iydroxphefK>xy)ettiyl)-4-(2-pyridylcar^^ 

(35) 1 -(4H44IuorophenyO-4-hydraxybutyl)-4-(4ijyrk^ 

40 (36) 1 -(1 HTiethyl-2-(44iydrDxyphenyO-24iydrQxyethyf)-4-(2'^^ 

(37) lHannanriyl-4-(2-pyridykart>anrK)yOpipendi^ 

(38) 1-(24iydroKy-3-phenc«ypropyl)-4-(4-pyridytcar^^ 

(39) 1K24iydroxy-3-phenaxypropyf)-4K3i>yridylcart)amoy^^ 

(40) 1-(2-hydroxy-3-phenoxypropyf)-4^2-pyric^cart3am(^^ 

45 (41 ) 1 -(2i)henytethyf)-4-( N-(2-pyridyf)-rH2-( N. riKfime1hyiamino)etfiyl)(arbamo^^ 

(42) 14)enzykixycaftx>nyM-(2-t>yndylcarfoamoy^^ 

(43) 1-(3K:hlorophenyOcart)amoyl-4^4-^^ 

-- -- (44)1-[M (2*pyrkiyO ' " • • 

(45) 1'methyl-4-(4i>yndylcaft>anwyO-1,2A64et^^ 
so (46) lHitootbioyl'^4-pyndykaft>amoyl)pi^ 

(47) 1-{2-(44luorobenzoyqethyl)^4i}yrkiylcar^^ . 

(48) 1-(6<hloro-2-m^hylimkiazo[1,2-aIpyrkiine-3K»rt)onyQ-4^ 

(49) 1 -(4'fiitrobenzy1)-4-(4-(^rkiylcart)am^ 

(50) 14mxyM-(4i3yridytcait)amGyI)pipefidine 
55 (51)1 -benzytoxycartx>ny^4K2K:hk>rc>-^^ 

(52) 4-(2K:hlor&4-pyridylcart>ampyl)pipen(fine 

(53) 1-(2-chtororiicotinoyl>4-(4i3yrkJytcarbamoyOpg^^ 

(54) 3*<2K:hloro-4i}yridyk»ft>amoyl)piperi(fine 



14 



EP0 956 8a5A1 



(55) 1-(4-phthalinwiobutyfH-(4-pyndyk:art3^^ 

(56) 1K3»5-(fi-tert4xjtyM4iydraxycinnafi^ 

(57) lK:aibaiTK3ytm6ttiyl-4-(4-pyiidyk:arban^ 

(58) 1 4)enzylQxycaitx)nyt-4-(5-nitro-2i>yrkJ^^ 

(59) 4-(5-nftro>2-pyridylcarbamoy))pi^^ 
(GO) trans-44)enzyksxycartx3xamkioi^ 

(61) trans-4-anfttnornethyl-1-(4-pyric^^ 

(62) tran5-4>16rmamklomethyt-H4i3yrkjy1c^^ 

(63) trans-4<limethylaminomethyt-1-(4-pyiid^ 

(64) N4>auylidene-trans-(4-pyridytcart)amoy1)c^ 

(65) trans-4-benzylaminomethyl-1-(4i]yridylc^^ 

(66) tfans-4-isopropylaminometh^ 

(67) trans-4^kx>tirK>ylanrtinomethyl-1-(4i3ynd^^ 

(68) trans-4-cydohexytamirKxnettiyl-1-(4i>yr'i^ 

(69) trans-44>enzyloxycartx»amide-1-(4-pyrkiyl(^^ 

(70) trans-4-amino-1 -(4i^ndyl(art)am^ 

(71) trars-4-(1-annnoethyO-1-(4-pyrkiylcart)^^ 

(72) trans-4-arnirK)methyN;ts-2-met^ 

(73) ('i-)-trans-4-(14)enzyloKycartx>xamkiopro(^ add 

(74) ('F)-trans-4-(14>enzylOKycaitx>xanrudopro|^ 

(75) (-)-trare-4-(1-berizytQxycarbQxaiTii^^ 

(76) (+)-trans-4-(1 -aminopropyl)-1 -(4-pyridyk»fbamoyl)cyclohexane ^ 

(77) (-)4rans-4-(1-afninopropyO-1-<^yriclylcai^^ 

(78) (0^trans-4^14>enzylQxycartx)xanikjoethyq 

(79) (+)-trans-4-(1-benzy10D(ycartx>xarnidoethyO-H 

(80) (+)-trans-4-(1 ^aminoelhyO-l -i^Vf^kifkxuibastio^c^^ 

(81) (-)4rans-4-(1-aiTnnoettiyO-1-(4-pyridylcar^^ 

(82) trans-4-(4^oroben2oyl)aminomethyl-H 

(83) trare-4-amiriomethyl-1K2-pyridylcar^^ 

(84) trans-4-beruyloxycaft)0Kamklomet^ 

(85) tians-4-metf!ylarninome1hyl-1-(4-py^^ ^ 

(86) trans•4-(N4>enzyl-^^mett^^^ 

(87) trans-4-am»Kxnethyt-1-<3i>yrk^^ ..^>> 

(88) trans-4-anmiomethy1-H(3-hydmxy--^- p^,T^^ ' ^ a. i^*"^* • r 

(89) transT4:bertzylQxycartx3xaf^ ?**»xiV.Atj»??fAxxnrix^ 

(90) trans-4-benzytoxycartx»anriki 

(91) tranS'4-phthalimkjk>methylO-(4>pyridyl^^ 

(92) trans-4-benzyloxycartX3KamkJomethy^ 

(93) trars-4naminomethy(-H3'methyt-4i^^ 

(94) 4-(trans-44)erKzytoxycart)Qxamkk^^ 

(95) 4-(tiBns-4-aminomethylcyck>hexylcaitxxiyO 

(96) trans-4-aminomethy1-1-(2-me%l-4-^^ 

(97) trars-4-(1-benzylQxycartaxamido 

(98) trans-4-(1-aniino-1 -melhylethyO-1 K'HyndyksibanrayOcyciohe^^ 

(99) trans-4-<2-aminoethyl)-1 -(4i3yridylcaftamoyl)c^^ 

(100) trans-4-(2-afnino-lHnethylethyO-H4i>y^^ 

(101) tranS'4-(1-amiix)prof:^H4-pridy^ 

(102) trsns-4^arniribmfit^ * r t— - r... 

(103) trans-4'benzylanvnomelhylKas-2T^^ 

(104) trans-4-(1 -benzyloxycartx)xafTiide-1 -methylethyO-1 -(4i>yridykarbaiTX)yl)cyck>hexane 

(105) trar^-44)efizylOKycartxxxarT^^ 

(106) trans-4-(1-ac8tamide-lHTietfiyte1hyl)-1-(4i3y^^ 

(107) t^ans-^H6-amifX>-4^pyrimidyO-4-aminof^ 

(108) trans-rH1HiiyrroloF2.34>]pyii^^ 

(109) (+)4rans-N-(1Hf)yrrok)t2.34)lpyrkfirv4-yl)-4H 

(110) trans>^K1H-pyrlt>lo[2.34>]py^kfi^h4-y^ 

(111) trans-hKI H-fyrazoto[3.4-^)]pyridin-4-yf)-4nanrinom^^ 

(112) (+)'^TansrH-{1HpffB2cAdi?.A4>}^^ 
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(113) trans-hH1H-pyrazdo(3.44>]pyrkiin-4-yfHK1-a^ 

(114) (4^)-tran&-^H2^a^1irK>-4-pyridyl)^1-^ 

(115) trans-hHI Hi>yrazoloP,4KlJpyrirT*fin-4-yl)-4-amnTonf^^ 

(116) (4^)-trans-N-(1l4pyrazolo[3.4<Qpyrimidir^ 

5 (117) 1rans-hH1Hi}yrazolo[3.4KJ]pyrimi(firM-yO-4-(1-anf^ 

(118) t^ans-^H4-pyrinrlid^nyO-4-aminomethylcyc^ 

(119) 1rans-KK3-aniino-4i>yndyl)-4-ami 

(120) trans-N-(7H-imidazo[4,5<Qpyrimidirv6-yO-4-aminom^^ 

(121) trans-hHdH-l ,2.3-triazo}o[4.5<J]pyrimidin-7-y1)-4-amirK>mett^ 
10 (122) trans-N-(1 -benzyl-1 l4pyrazolo[3.44)]pyndin-4-yO-4namifX>met^ 

(123) trans-N-(1H-&^3yrazolyQ-4-amiiiornethylcydohe^^ 

(124) trans-ISK1Hi9yrazdoi3,4-b]pyr^ 

(125) 1rans-N-(4-pyrklazinyO-4-amirxxnethytcycioh^^ 

(126) tans-^H7H-pyITdo[2.3<i](^mid^n-4-yO-4-a^^v 
IS (127) trans>N-(2-aiTvno-4pyridyO-4-aminomethylcyd^ 

(128) t^ans•^Kthieno[2,3KqpyrilT1idifv4-yO-4-am^no^^^^ 

(129) 1rans-N-(5-methyl-1 .2.4-1nazolo[1.5^]pyrimkftn-7-yO<4-aminom^ 

(130) t^ar^-^^3-cyano-5H1^1ethylpyrazolo[1,5^ 

(131) trans-NK1Hi>yra20lo[3,44>]pyridirv4-y!)-4-(1-amin<^ 
20 (132) trans-hH2-(1i3yrrolidinyO-4i]yrkiyO'4-aminometh^ 

(133) trans-N-(2,6Hjiamino-4-pyiinwlyl)-4-aminomet^^ 

(134) (-i0^trans^N-(7HTiethyl-1,8-naphthyr^ 

(135) 1rans-hH1-benzyloxymethytpyrrolo[2,34}]pyrkl^ 

(136) (•^)4rans-rH1-n^ethy1pyrrob[2.3-^ 

25 037)trans-N-benzyl-N-(2-benzy1amino^4-pyridyO-4-^ 
(138) trans-NK2-azkle-4ipyndyO-4-afTurK>methy^^ 

(140) 1^ans-^K2.3<fihydro•1H-py^rolo[2,34)]pylidn-4-^ 
(141-1) tFans-^K2K;aftx>xy-4i7yridyO-4-aminom^^ 
30 (141-2) (R)>(+)-trans-N-(34)romo-1Hi3yrrolo{2.3-blp^ 

(142) tran&-hH1H-pyrrolo[2.34>Ipyricfin-4-yl)-4-guanK6r^ 

(1 43) trans-N-(1 H-pyrazolo{3,44>]pyrkfirv4-yl)-4^iiankJinom^^ 

(144) 1ranS'NK4-pyridyf)-4-guarBdinom^hyte^ 

(1'*^«r8ns-NiK1-m€thylpyrrolop.3-b]pyrW . 

(147) trarlS-^K1 -benzyloxymethylpyi70lo[2.34)]py^ 

(148) trans-N-(2-amino-4-pyridyO-4-guanidirK^^ 

(149) 1ians-N-(1-benzyk>xymettiyl-1Hi3yird 
baxamide 

40 (150) trans-N-(1 H-pyrroIo[2.3-b]pyncfin-4-yO-4-(34>enzytguankji^^ 

(151) trans-N-(1Hi>yrrolo[2,3-b]pyrkfin-4-yO'4-(3i)h^ 

(152) trans-fH1Hi}yrrdo[2,3-blpyrkfirv4-yl)-4-(3i^^ 

(153) trans-hK1Hi9yrrdo[2.3-b]pynd 

(154) trans-N-<14>enzyloxyme!hylpyrr^ 
45 boxamide 

(155) 1rans-N-(1H-pyrrolo[2,3-b]pyricfin 4 yq-4-(imxiazoh2-yl)amifX)methylcydohe^^ 

(156) trans-NK1l4i>yrrolo[2»3-b]pyhc6n^ 

. . ■ ,^'''>-.-; - : 

(158) hH4i)yridyO-4-(1-ainrK>-1-m^et^^ 
so (159) N-(4-pyfidyO-4-amtnomethy>-2-benzylQxyb^^ 

(160) ^^(4i;)yridyf)^aminomethyt-2-et^^ 

(161) (R)-(-)-NK4iVridyf)-4-(1-aninoethy1)-3-^ 

(162) (R)K-)>^H4i^^^3-afn^no-4-(^amirK^^ 

(163) (R)K••-)-^K4-f^ridyQ-4-(1^aminoethyO•^ 
55 (164) N-(4-pyrk}yO-3-aminomethylbenzafTude 

(165) (R)K+hNK1Hi)yrrolo[2,34)lpyridbv4-yl)-4H(1^^ 

(166) (R)K+hNH1Hijyrazolot3.44)]pyrkJin-4-yO-4^ 

(167) N-(1Hi>yrazolo[3,4-b]pyndirh4'yO-4-gij^ 
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(168) NK4-pyiidyQ-4-guankiinomethyf^^ 

(169) (R)H+^N^(4i>yrkiyO-M1^noethyO-34luorob^ 

(170) hH4i>ynKfy0^anriinomethytbenzamide 

(171) N-(4-pyiidyQ-4-aminomethyt-2-hydraxybenzan^ 

(172) N-(4-pyridyO-4'(2-aminoethyl)benzamide 

(173) N-(4i^ridyO-4-aminomelhyl-3-<iitrob^ 

(174) N-(4i}yiidyO-3-amino^-amirx>me1hylbenzarM 

(175) (S)-(-)-NK4^)yridyl)-4-(1-aminoethyObenzanfwJe 

(176) (S)-0)-N-<4ijyridyI)-2-(1-aminoeth^ 

(177) (R)-(+)-N-(4-pyiictyQ-4-(1^arninoethyO'2-chlor^ 

(178) (RH+)-N-(1 H-pyrrolop.3-b]pyridin-4-yO-4-{1 -(3-propylguanidino)ethyl)benzamide 

(179) (R)-(-)-N-(1H-pyrrolo[2,34)Jpyricfin-4-yl)-4-(1-a^ 

(180) (RH+)-N-(4i>yridyO-4H1-amirK>et^ 

(181) (R)-(-)-N-(4-pyridyl)-4^1-aminoethyO-3-ethoKyb^^ 

(182) {R)'{+yt^3AockyW-pyncko^,34}]^^ 

(1 83) (RH+)-N-(3-lodo-1 Hi^rroloI2,34>lpyridirv4-yl)-4-(1 -aminoethyO-3^idebenzarnide 

(184) (R)-(->-N-(4i}yridyl)-4-(1-aminoelM-34^ 

(185) N*(1Hi3yiBzolo[3,4-b]pyndirh4-yO-4-guank^ 

(186) (R)-rHl H-pyrazolo[3.44>]pyiidin-4-yO-4-(1-g^ 

(187) (R)-N-(l H-pyrazolo|3,4-b]pyridin-4-yO-4-(1 -arninoethyl)-2-nitrobenzamide 

(188) N-(1l4i3yrazolo[3.44)]pyiidirM-yO-4-guanidinobe^^ 

(189) (R)-NK1H-pyrazolo[3,4-b]pyTkiin-4-yO-4-(1-ai^ 

(190) (R)-^K1Hi^yrazolo{3.4-b]pyridin-4-yO-4K1-gua^^ 

(191) N-(1 H-pyrazolo[3.44>]pyridirv4-yO-4-(1 -ainino-2-hydrQxyethyl)benzamide 

(192) N-(1 l4-pyrazolo[3,4-b]pyrk:lii>4-yO-4-aminomet^ 

(193) N-(1H-pyrrok)[2.34>]pyrklin-4-yQ-4-pipen^ 

(194) KK1Hi)yrazolo(3,44>]pyridin-4-yO-4-ppe^ 

(195) N-(1H-pyrazok)[3.44>]pyiidirv4-yO-1*amino 

(196) N-(1-m^hOKymethyl-1H-pyrazolo{3.44)]pyri^ 

(197) N-(2,3-dihydro-1 H-pyn'olo{2.3-b]pyrkJiri-4>yO-4i)ipericfi 

(198) N-(1 H-pyrrolo[2.3-b]pyiidin-4-yO-H2^her^ 

(1 99) N-(1 H-pyrrc>lo[2.3-b]pyridin-4-yO-1 -amiclirK>-4ixperkfinecarbOD(afnide 

(200) N-(1Hi3ym>lo[2.3:jb]pyridm ■ ^ 

(201) N-(1H-pyiT0k>[2,3-*^t?.:'i^in-4-vf)-1^Denzyl-^^ . I 
v{2p2^{1:HTpyra2plo[3.>4ct^i^k^ 

(203) N-(1HH^^razolo[3,4-b]pyrkl:n^y^^ . 
Preferred are compounds (80), (109). (110), (1 12), (115). (142), (143), (144), (145), (153), (157), (163). (165). 

(166) and (179). 

The compound to be used as the Rho kinase inhbHor of the present invention is^ for example, a compound of 
the fdmrula (II). which is exemplified by the following compounds. 

(204) 1-(5Hsoquinolinesutft)nyl)homoptperazine 

(205) 1 -(5HSoquinoGriesuH6nyl)-2'nfiethylhonriop^>erazine 

(206) 1-(5-isoquinoGriesuH6riyl)-3-methylhomopiperazine 

(207) 1-(5-i8oquirK)GnesuKonyl>-6-methylhomopiperazine 

(208) 1-(5HSoquinoGnesultonyl)-2,3Kfjmethythonrtopiperazine 

(209) 1-(5HSoquinofinesuifonyl)-3,3Kiimethylhonx)piperazine 

(210) H5HSoquirK>6nesulfonyl>r3-6thythomopi^ _ 

(211) 1K5!Soquinofinesi.^^ * * 

(21 2) - 1 -(5-isoquino6nesultonyl)-34sobutylhonriopiperaz^ 

(213) 1-(5-isoquinoHnesuffonyf>3i)henyIhomopipefBzi 

(214) 1-(5-isoquinoOnesulfony1)'3-benzylhonfV)piperazine 

(21 5) 1 -(5-isoqLdrioGnesutfonyl)-&-ettiylhonx)p^>^ 

(216) H5HSoquinoGnesutfcxiyl>-6i)ropylhonfiopip 

(217) 1-{5-teoquirioGnesuHbnyl>64utylhomopiperazine 

(218) 1-(5-isoquinofinesu)fonyl)-6i>entyIhomopperazine 

(219) 1-(5-isoquinoGnesuKonyl)-64iexythomopipefazine 

(220) H5-isoquinofinesulfonyf)-6i)henylhomopiperazine 

(221) H5-isoquinofinesuHbny()-6^t)enzythonfV)pipefazin 
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(222) 1-(5-isoquinoOnesulfonyl>4HTi8thylhomo^^ 

(223) H54soquinoGnesuKbnyl)-4-ethylhonrK^^ 

(224) 1-(5HSoquinofinesuKbnyO-4-propyIhonwp9>efazi 

(225) 1-(5HSoquino&nesuffonyO-4-butylhonrx)pf>er^ 

(226) 1-(5HSoquirto&nesuHonyO-4-hexylhorrv)pipefazine 

(227) N-(2-aminoethyl)-1-chloiD-5-isoqunoGnestJtfon^^ 

(228) N-(4'aminoethyl)-1-chtoro-5-isoqunolinesuffb^ 

(229) N-(2^amlno-1-methylethy1)-lH^loro-5-isoquinoline^ 

(230) N-(2-amino-1-methylpentyO-1-chloro-5-isoquinoIine 

(231) N-(3-amino-2<nethytbutyO'1<^loro-5HSoquirK)linesutfo^ 

(232) N-(3KfiH>4xJtytanninoprDpyi)-1-chJoro-5-i^ 

(233) N-( ^fcydohexyM^Mnet^1ylalT1i^^ 

(234) N-(2<guankjinoethyO-1-€h)oro-5HSoquirK)line^ 

(235) hH2-guanidinobutyO-lH:Horo>5-isoquindinesuH6nam^ 

(236) N-(2-guanidino-1-rnethyl6thyO-lHitbro-5HSoquinofine^ 

(237) N-(2-gijanicnnomethylpentyO-^1-chl^^ 

(238) ^H2-glJanidino-3-methylbutyl)-1-^ 

(239) N-(3-gijanidino-2-me1hytpropyO-1<hlo^ 

(240) h^(4-guanidino-3-methyfbiityl)-lK:hk>ft>-5-tso^ 

(241) 2-mefthyl-4-(lK:hkxo-5-lsoquinolinesulfonyl)piperaa 

(242) 2-ethyM-<1-chlorD-5-isoquinolinesutfonyQpiperazm 

(243) 24sotXJtyl-4-(1-chloro-5-isoquindinesulfonyt)pipe^ 

(244) 2,5Kfimethyl-4-(1<Woro-5-feoquinolinesu!fbn^ 

(245) 1<nethyl-4-(1'Chloro-5-lsoquinolinesulfonyl)pip^ 

(246) 1-amkjino-4-(lK;hloro-5-isoquiriolinesulfonyl)pipe^ 

(247) 1-amtdino-4K1-chk>ro-5-isoquirx)linesutfbnyl)honrK)^^ 

(248) 1-amidino-3HViethyl-4-(lK:hloro-5-i8oqu^ 

(249) 1-aiTikiino-2,5<iimethyl-4-(1-cNoro-5HSoqu 

(250) N-(2-aminoethyl)-VhydrQxyn5HSoquindinesuH6n 

(251) N-(4-aminolxityO'1-hydroxy-5-isoqutndin 

(252) N'(2-aminO'1-fnethylethyf)-1-hydrQxy-5-isoquinoli^ 

(253) N-(2-amino-1 -fnett^heptyf)-1 4iydrQxy-5-isoquinofinesuHbnarnide 

(254) N-(3-amino-2Hn^hytbiJtyO-14iydrQxy-5HSoquinolir^^ 

(255) N-[3-( N. N-dbutylamino)pn>pyq-14Tydroxy-5-i^ . 

H-^-i N<-,«clohexyl-N-mslhylaniino)elhyn-1r>^ . 

(257) N-(2-^ijanWinoethyO-1 ■tiydroxy-5HSoquinotiri^ 

(258) N-(4-guanidinobutyO-1 -hydrGKy-5-isocfui nolinesulfbnamide 

(259) N-(2-guanidino-1-me1hy1e1hyf)-1-hydroxy-5H 

(260) N-(1-gijanicfinomethy^peatyO-14iydrGKy-5-isoc^ 

(261) N-(2-guanidirK>-3-methyfbutyf)-1-tiycfro^ 

(262) N-(3-guanklino-2-rnethytpropyQ-14iydo^ 

(263) N-(4-guantiirio-3HrnethyIbuty1)-14iydro^ 

(264) 2-melhyl-4-(14iydrQxy-5-isoquinofinesuHbnyl)p^^^ 
(269 2-ettiyt-4-(14iydrQxy-5-isoquin^ 

(266) 2Hsobutyt-4-(14iydroxy>5-isoquinolinesu^ 

(267) 2,5KfimethyM-(1 -hydroKy-5-{Soqu]'nolbiesutionyf)pipa^aa^ 
. (268) 1 -fTieihyt-4-(1 :hydroxy-5-isoqu^ 

{^}.1^an«l(nd^l4iyc^^ •* 

(270) 1-arnidino^14iydrQxy-5HSoqui^ 

(271) l-amkiino-3HTiethyl-4-(14iydiT)xy-5-^ 

(272) 1-anmlino-2,5<fimethyl-4-(1-hydraxy-5'S^ 

(273) ^4-(2-methylaIninoe1hyl)-1<illOfO-5HSoquin^ 

(274) NK2'^hylaniinoethylH-chk>ro-5'isoquin^ 

(275) hK2'|ycpylamino^hyl)-lHrfilorD-5-isoqtf 

(276) N-(24xrtytemfinoethyO-1-chtoro-5HSoquinolinesul^^ 

(277) N-(24iexytaniinoethy1)-1<hloro-5HSoquinonnesuHonan^ 

(278) 1-(1<hloro-5HSoquinolinesu}fony1)p^>erazine 

(279) Hl-chloro-S-isoquinoiinesutfonyOhonwp^ 
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(280) N-(2Hmethylaminoethyl)-14iydroxy-5-isoquin^ 

(281) N-(2-ethylarninoethyl)-14iydrao(y-5-i^ 

(282) N-(2-propylamino6thyl)-1-hydrQxy-5-isoquno(m 

(283) N-(2-butytamirK>ethyQ*1-hydn)xy-5-isoqui 

(284) N-(24iexylaminoethyQ-14iydroxy-5-isoquTO 

(285) 1-(1-hydrQxy-5HSoquinolinesuKonyf)piperazi 

(286) 1-(14iydroKy-S-isoquinolinesuH6nyOhofTX3pipera^ 

(287) 1-(5HSoquirx>nnesulfbnyl)-4-methytp(perazm 

(288) H5HSoquinolinesulfonyl)-4-n-hexytpiperazine 

(289) HSHSoquirx)linesulfbnyl)-4K^nnaniylpipe^^ 

(290) 1-(5HSoquiix>GnesuH6nyl)piperazine 

(291) h^(2naminoethyl)-5-isoquinolinesuHonamM 

(292) N-(4-amirH)lxityO-5HSoquindinesuHonamide 

(293) N-(3<li<i-bLitylafTiinopropyQ-5-isoqiiinoGnesutfor^^ 

(294) H5-isoquino6nesuKonyl)-3-methytpiperazine 
(29^ H5HSoquirK>finesulf6nyl)>3HSobutylpiperazine 
(296) H5-isoquinoGnesuH6nyl)-2,5^imettiylp^pe^ 
(29*^ N-(3-gijanjdirx>-2-phenylprof^-5-isoquinolinesul^^ 

[298) N-(6-guankiirx>-1-methylheptyO-5HSoquinolinesuff^^ 

[299) 242-(5-^oquinolinesuHbnantide)^hyfamino]-2-imid^^ 

[300) 2^amidino-1-(5-isoquinolinesuKonyl)piperazine 

[301) 4-amidino-2,5Klimelhyl-1-(5HSoquin^^ 

[302) 4-amidim>-1-(5HSoqulnolinesuHonyl)homopiperazm 

[303) 4-(N1, N2KJimethylamkiino)-1-(5HSoquinofinesuHbriyQpiper^ 

[304) 4-aniidin(>-34xityl-1*(5-isoquinolinesuKonyOpiper 

[305) 44iexyl-1-(5-lsoquinolinesulforiyQethylenediamine 

[306) N-(4-guanidinobutyl)-5-isoquinoline8uHbnanf^ 

[307) N-(2-guanidinoethy1)-5-isoquindinesutfonamide 

[308) 1-(5HSoquinolinesuKonyl)-2-methytpif^^ 



30 



[0101] Preferred are oonpounds (204) and (308). 

[0102] The compound to be used as the Rho kinase inhibitor of the present invention may be a phannaceuticaOy 
acceptable add addition salt The add is exemplififed^by inorganic add such as hydrochloric add. hydrobronrnc add, 
nulfurk: ack$ anH.thr ^ke and organic add such as methanesulfonic add, fumaric add. malcic 8t/C\ rn?nd ^^ r acir'; citric ' 
:7^35;v>vadd4te]laQC.^^^ ac!d and the iike. The compound having a cartxiocyl gioi4}*caif>*be^^ a' 

such as sodium, potassium, caldum. magnesium, aluminum and the like or a salt with anrdtw add such as lysine 
and the Gka In addition, their monohydrate, cfihydrates. 1/2 hydrates, 1/3 hydrates, 1/4 hydrates. 2/3 hydrates, 3^ 
hydrates and the like are also encompassed in the present inventkm. 

[0103] The compound of the formula (I) can be synthesized according to the method disdosed In Japanese Patent 
40 Unexamined Put)licatkxi No. 62-89679, Japanese Patent Unexamined Publicatk>n Na 3-218356. Japanese Patent 
Unexamined Publicatk)n Ho. 5-194401, Japanese Patent Unexamined Publicatkm No. &41080. W095/28387 arxJ the 
lika 

[P104] The compound Of the formula (II) can be synthesized acoorcfing to the method disdosed in Japanese Patent 
Unexamined Publx»tk)n Na 57-156463, Japanese Piatent Unexamined PuUk^tton Mo. 57-200366, Japanese Patent 

45 Unexamined Put3lk:atk)n No, 58-121278. Japar^ese Patent Unexamined Puk^lication No. 58-121279. Japanese Patent 
Unexamined Publication No. 59-98054, Japanese Patent Unexamined PuUicatbn f^kx 60-81168. Japanese Patent 
Unexamined Piijiication No. 61-152658. Japanese Patent Unexamined Publication No. 61-227581. Japanese Patent 
l«?:6xamined Pueficationto^^^ - . - . - 

[0105] Of the compounds of ttie formula (I), a compound wherein Ra is a group of the fomrula (c) arxl Rc is Re*. 

so namely, an anrnde compound of tfie formula (III) 
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r\-\ Rb 

^^C— N — Rc' 



II 

o 

10 

wherein Rc' is an optionally sut>stituted heterocyde containing nitrogen of the above-mentioned Rc except pyridine, and 
other symbols are as def ined above, is a novel compound which can be synthesized the foOowIng methods. 

IS Method 1 

[0106] A compound of the formula (IV) 

Rc*-NH-Ftt) (IV) 

20 

wherein each symbol is as defined above, and a compound of the formula (V) 

1^ 

(V. 

C — OH 

i 

wherein each symtx)! is as defined akxjve, or a reactive derivative thereof are reacted to give the conpound. The reacr*-- - gj. 

tive derivative of cafboxylic add compound is exemp^ied {>y ao^l r vide, t^cr, acid anhydride, mixed add anhydride ll^ . . . ' " . • 

arid the. Cixe. - , : ' -^'ur.*v:'ii!5^V^34<j2a • - pr>raij,.;;r!a.fe:'?4SJSl^^^ 

[0107] This reaction benelidally proceeds by stirring in the presence of a solvent inert to the reaction, such as tet- 
rahydrofufan, dioxane. chloroform, dichloromethane, dimethyKbrmamide, t>enzene. toluene, ettianol and tfie lika Water, 
alcofiol or add liberated during the reaction is removed from the reaction mixture by a mettxxl known in the pertinent 
fieU. such as azeotropk; distillation, fbrmirig a complex, converting to 



40 



45 



Method 2 

[0108] Of tfie compounds of the formula (111), a compound wherein L fias a substituent other tfian hydrogen can be 
produced by reacting a conripound wherein L is hydrogen, with a oonvx)und of 



L^-M (VI) 

' wherein is,.cf. the afo^^ 

alkylation or hl-acylatioh Imwn in this fieU. . 

50 

Method 3 

[0109] Of the compounds of the formula (III), a compound wherein L is alkyl or has a substituent having the formula 
(0 can be produced by reductive amination reaction of a conpound wherein L is hydrogen and a compound of the fbr- 
55 mula (VII) 

l2=C=0 (VII) 
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wherein is a groip that can be converted to alkyt or a groip of the formula( i). by reductive amination reaction. 
Method 4 

5 [0110] Of the conrpounds of the formula (110. a compound whera 



10 




(1) 



IS wherein is as defined bAxnb and ts hydroxytrimethylene from among the sitetituents at W. can be produced by 
reacting a compound of the formula (III) wherein L is hydrogen and a compound of the formula (VIII) 



O 
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wherein is as defined abcva 

[0111] The reaction advantageously proceeds in a suitable solvent which does not influence the reaction, such as 
alcohol (&g.. methanol, ethanol. 2-propanol and the like), aliphatic or alicydlic ketone (e.g.. 2i3ropanone. 2-butarKxie. 
30 cydohexane and the like) and the like. Addition of a suitable b^e such as alkali metal cartx)nate. hydrogenc^rbonate 
and the like enatiles acc^eration of the reaction rate. Ihe reactfon temperature is rather elevating, which is preferably 
refhjxing temperature of the reaction mixtura 

•S5emor*^'V . ■ ■ ■ • . . * 

[Gi12] Of the conpounds of the formula (HQ, a compound wherein Lis ^ 
of the formula (lll-a) ^ 




(m-a) 



50 wherein is alkoxy or aralkytaxy, from among the aforementioned substituents B. and other symbols are as defhed 

abova 

[0113] Of the compounds (lll-a). a compound wherein B^ is alkoxy is stirred in a suitable organic solvent whch does 
not influence the reactioa such as akxM (e.g.. m^hand. ethanol. 2-propanol and the like) and ether (ag.. tetrahydro- 
furan and the fike) in the presence cl a suitable base, such as hydrcDdde of alkafi rnetal w 
55 ate or hydrogencartx3r^e (ag.. socfium hydroxida potassium carbonate, sodium hydrogencaitx)nate and the Eke) and 
heated as necessary to give a compound of the formula (111) wherein L is hydrogen. 

[0114] Of the compounds (llk^). a compound wherein B^ is aralkyfaxy e sut)jected to reductive decomposition reac- 
tion in a suitable organfo solvent which does not influence the reactfon in the presence of a suitable catalyst such as 
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paOadium cartxxi and the like using a hydrogen source of hydrogen, hydrazine, formic add, ammonium formate and the 
like aft norrnal temperature or under pressurization vvhere necessary. 

[0115] Moreover, a compound (lll-a) fs stirred in 5-3S%. preferdt>ly 15-30%. acetk: acid in the presence of hydrogen 
t)romide, whereby the compound can be converted. A compourvi of the fbrnrula (lll-b) 

5 



10 




p-b) 



wherein is methylene, from among the afbrementfoned substituents Y, and other symbols are as defined abcve. is 
subjected to catalytic hydrogenatfon decomposition reaction wherein the conrpound is stirred in a suitable organic sol- 
vent which does not influence the reaction in the presence of a suitable catalyst such as paDadtum cartxm and tfie like 
20 urxJer hydrogen to give a compound of the formula (III) wherein L is hydrogen. 

[0116] The compound of the formula (III) thus obtained can t>e separated from the reaction mixture and purified by a 
method known in the fieU of art. such as recrystallization. chromatography and the Gke. 

[01 17] In addition, the compound of the formula (111) can form a pharmaceuttcaDy acceptable satt by a conventional 
method. The acid to be used for forming a salt can t>e appropriately selected from inorganic adds such as hydrochforic 

25 add. hydrobromic add, sulfuric add axiti the like, organic adds such as methanesuKbnic add, fumaric add. maieic add, 
mandelic add. citric add, tartaric add, salicylic add and the like, amino adds such as lysine and the like, and metal 
such as sodium, potassium, calcium, magnesium, aluminum and the like. These add addition salts can be converted 
to a corresponding free base by the reaction with alkali such as sodium hydroxide, potassium hydroxide and the like 
according to a known method The salts can t>e also converted to quaternary ammonium. 

30 [0118] The compound of the fornriula(llOniay exist as optical isomer, raceniate thereof or ds^ 

are encompassed in the present inventioa These isomers can be isolated by a conventional method or produced by 
using various starting compounds. 

[01 1 9] When the Rho kinase inhitxtor of the present inveiTtk>n4s used as a pharmaceutical agent, particulariy as a ' * ^ < 
tfierapeutic agent of hypertension, a therapeutic egeot. ?j3gir^ :?ectoris. a suppressive agent of cerebrovascular con- J-^^^ 
tractian. a therapeutic agent of. a^ma; a.tfierapeuticiagent of psrphera! drcuiasbn cfisorder, a piT)phylactic agerit-^of>:;-iv?^>^^ 
inrimature birtii, a therapeutic agent of arterfosdanc^ 

Vessant a therapeutic agerrt of autdnrinrHine cfisease. a contraceptive, a proph^^ 

an anti-AIDS drug, a tfierapeutic agent of osteoporosis, a therapeutic agent of retirKSpalhy ot a brain function improving 
drug, it can be prepared as a general pharmaceutical agent. For example, the Rho kinase inhflxtor of tfie present inven- 

40 tion is mixed with a pfiarmaceutically acceptable carrier (e.g., exdpient binder, cfisintegrator, corrective, corrigent. 
emulsifier. cfiluent, solubilizer and the like) to give a pharmaceutical composition a a pharmaceutical preparation in the 
form of tablet, piD, powder, granule, capsule, troche, syrup, fiquki, emulsion, suspension, injection (ag., liquid, suspen- 
sfon and the like), suppository, irthalant. percutaneous ab60rt)er. eye drop; eye ointment and the like in the form suitable 
for oral or parenteral preparation. 

45 [0120] When preparing a sdid preparation, an additive such as sucrose, lactose, cellufose sugar, 

dextran. starches, agar, arginates. chitins, chrtosans. pectines, tragacanth. gum arabk:. gelatins, cdlagens, casein, 
albumin, calcium phosphate, sortxtol, glydne. cartoocymettiyl cellulose, polyvinytpyrralictoRe, hyc&oxypropyfo^Qiiose, ' 
hytto^ypra^^inrtethySccOutose, Q.Vcer!^^pc*yelhySen0giycci, sodium hycfirogibK:8rtiv^."n^ tafc and"^ * • . * . - 

the like are used. Tablets can be appGed a typfoal coating, where necessary, to give sugar coated t^els. enteric 

so tablets. fi!nHX)ated tablets, two-layer tablets and mutti-layer^ 

[0121] When preparing a sern-sdid preparation, animal and plant fats and dls (ag., dive oil, com oO. castor dl and 
the like), mineral fats and oSs (ag.. petrolatum, white petrolatum, sdkt paraffin and ttie like), wax (ag.. jojoba oil. car- 
nauk>a wax. bee wax and tfie Ite), partiy or entirely synthesized glyoerol fatty add esters (ag. , lauric add. nriyristic add. 
palmitic add and the like), and the Ito are used. Examples of commercially avaflable products of these include Witepsd 

55 (ntanufactured by Dynamitnovel Ltd.), Fiarmazol (f^F Corporation) arxl the lika 

[0122] When preparing a Bquid preparation, an additive, such as sodium chloride, glucose, sortxtd, glycerol, dive oil, 
pro^^ene glycd, ettiyl akx)hd and th like, is used. In particular, when preparing an irijection, a sterile aqueous sdution 
such as physiotogical safina isotonizing Bquid, dly liquid (ag., sesame o3 and 8oyk)ean ofl) and th Ite is used. Where 
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necessaiy a suitable suspending agent such as sodium caitxixymethytcellulose. nonionic surfactant, sdutxlizer (ag.. 
k>enzyl t>enzoate and benzyt atoohoQ, and the Gke can be ooncun^entiy used. Morecver. when an eye drop is prepared, 
an aqueous liquid or solution is ised. which is particularty a stenle injectable aqueous solution. The Gquid for an eye 
drop can appropnately contain various additives such as buffer (preferred are borate buffer, acetate buffer, carbonate 
5 buffer and the like for less initation), isotonizing agent, sdubilizer. preservative, thickener, chelating agent, pH acQuster 
(preferably, pH is generally adjusted to about 6-8.5) and aromatic. 

[01 23] The content of the active ingredient in these preparation is 0. 1 -1 00 wt%. suitably 1 -50 wt%, of the preparation. 
While sutsject to variation depending on the condition, txxly weight, age and the like of patient, in general, atxxjt 1-500 
mg of the active ingredient is orally administered daily for an adult in a single dose or several doses. 

w 

Examples 



[0124] The present invention is described in more detail in the follcwing by way of Examples. Formulation Examples 
and pharmacological action, to whk:h the present invention is not limited. 
IS [0125] In the following, the synthetic method of the novel compound of the formula (111) of the present invention is 
desatoed referring to examples. 



Example 1 



20 [0126] 



(a) N-Benzytoxycartx)nylisonipecolyl chtoride (5 g) was added to a solution of 4-amino>1-tert-butoxycartx)nyl-1 H- 
pyn'olp[2.3-b]pyridine (3 g) and diisopropylethyamine (2.16 g) in acetonitrile (40 ml) and the mixture was stirred at 
room temperature for 2 hours. The reaction mixture was poured Into Ice-water and extracted with chforoform. The 
2S resic^e.obtained by water washing, drying and then concentration urxJer reduced pressure was purified t>y silica 
gel column chromatography to give 6.3 g of N-(1 -tert-butaxycaftx>riyl-1 H-pyrrolo[2.3-b]pyridin^yl)-1 -benzyloxycar- 
bonyl-4-pf>eridinecaitxscamid& 

PMR(CDCl3) : 1.67(9H, s), 1.79(2H, m), 1.95(2H, m). 2.53{1H, m), 2.89(2H. m). 4.29(2H. m). 5.15{2H. s). 6.48(1H. 
d J=4.4Hz), 7.36(5H. m). 7.59(1H. br). 7.61(1H. d.J=4.4Hz). 7.99(1 H. d.J=5.4Hz). 8.43(1 H. d.J=5.4Hz) 
30 (b) N-(1-tert-Butoxycartx>nyl-1H-pyrrok){2.3-b]p>yridin-4-yQ-1-t>enzytOKy^ (2 g) 

was dissolved in methanol (30 ml) and 1 00% palladium cartxxi hydroxide (0.5 g) was added for hydrogenation (nor- 
, mal pressure). After the completion of the reactioa the catalyst filtered off and the filtrate was concentrated 
urider reduced pressure to give 1 .2 g of N-(1 4ert-butoxycaitx>nyl-1 H-pyrrdo|2^ 
• . . amide.^ • • 

^i: i,^:Si^^jir^ PMR(DM55Ch1g) : : t -59(9H. s). 1:83(2H. m),..2i01(2B.:- m). 2.89{2H..m);;3i01(1H. jy^), 3.32 {2Hrm); 7.19(1H, ' ' . .^^<t»^\k!.'j^ 

dJ=4.4Hz), 7,68(1 H, d,J=4.4Hz). 7 97(1 H, d.J=5.4Hz), 8.24{1H d;^^^ 

(c) Formic add (10 ml) was added to N-(1-tert4xjtDxycartx)nyl-1H-pyn'ofo[2.3-b]p>Tidin^yO-4-^^ 
mide (1 g) and the mixture was stirred at room temperature for 2 hours. The mixture was neutrafized with aqueous 
IN sodium hydroxide solution and extracted with chforoform. The crystals obtained by water washing, drying and 
40 then cor>centration under reduced pressure were dissolved in 1 5% hydrochloric acid-methanol solution (5 ml). The 
crystals obtained by concentration of the resulting solution were recrystallized from etfianol-ethyt acetate to give 
650 mg of r^H1H-pyrrolo[2,3-b]pyridin-4-yl)-4-piperidinecartxxxa^ mono hydrochtoride monohydrate, melting 
point 273^0 (decomposition). 

PMR(DMS(>d6) : 1.S2(2H, m), 1.69(2H, m). 2.51 (2H, m), 2.70(1 H. m), 2.97(2H, m), 3.32(1 H. br), 6.79(1 H, 
45 d^=3.4Hz). 7.31(1H. d.J=^.4Hz). 7.79(1H. d.J^.4Hz), 8.04(1H, d,J=5.4Hz), 9.82(1H, 8), 11.54(1H. br) 



Example2 

[0127] 

so 

(a) A solution of N-(1-tert'butGKycartx>nyl-1H-pyrrolo(2.3-blpyri<firM-yl)-4-pcper^ (0.6 g), phenetyl 

bromide (390 mg) and potassium cartXMiate (290 mg) in dim^hylformamide (1 0 ml) was stirred at 80°C for 2 hours. 
The reaction mixture was poured into ice water and extracted with chforoform. The residue obtained by water wash- 
ing, drying and then concentration under reduced pressure was purified by sffica gel column chr oma tography to 
55 give 550 mg of t^^ -tert-butaxycartx>ny)-1 H-pynoto(2.3^>]pyridin-4-yO-1 -(2i)henyl^fyO-^H>ipendinecart>o«amida 
PMR(DMS(><16) : 1.59(9H, s), 1.66(2H, m). 1.80(2H, m). 1.98(2H, m). 2.50(2H, m). 2.56(1H, m), 2.74(2H, m), 
3.01 (2H. m). 7.05(1 H, dJ=4.4Hz), 7.23(5H. m), 7.68(1 H, dJ=4.4Hz). 7.97(1 HJ=5.4Hz). 8.23(1 H. dJ^.4Hz), 
10.03(1H.8) 
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(b) Formic add (5 mQ was added to N-(1 -tert-butoxycaitxxiyl-l H-pyrrolo(2.34>]pyrkiiiv4'yO-H2-phenylethyO-4-^ 
eridinecaitxxxamide (550 mg) and the mixture vvas stirred at room temperature for 2 hours. The mixture was neu- 
tralized with aqueous 1 N sodium hydroxide sotutkm and extracted with chtorofbrm. Th crystals obtained by water 
washing, drying and then corK^entration under reduced pressur were dissofved in 1 5% hydrochloric add-methanol 
solution (1 ml). The crystals obtained by concentration of the resulting solution were recrystalfized from ethanol- 
ethyl acetate to give 250 mg of N-(1H'f3yrroto[2.3-b]pyridir>4-yQ-1-(2-phenylethy0'4^ dihy- 
drochloride 1/4 hydrate, melting point 272°C (decomposition). 

PMR(DMS(>d6m4S) : 2.00-2.19(4H. m). 2.93-3.41(7H. m). 3.63-3.68{2H, m). 752-7.37(5H. m). 7.50(1 H, 
d,J=2.0Hz), 7.56(1H. tJ=2.0Hz). 8.25(1H. d,J= 6.8H2). 8.33(1H, dJ=6.8Hz). 10.86(1H. br). 11.36(1H. s), 
12.77(1 H.br) 

Examples 
[0128] 

(a) A solution of N-(1 -tert-butoxycartmnyt-l Hi7yrrolo[2,3-b]pyridin-4-yl)-4-p(peridinecartx»amide (500 mg), benzyl 
bromide (370 mg) srd potassium carbonate (300 mg) in dimethytfbnmamide (10 ml) was stirred at 80"C for 4 hours. 
The reaction mixture was poured into ice-water arxi extracted with chloroform. The residue obtained by water 
washing, drying and then concentration under reduced pressure was purified by silica gel column chromatography 
to give 300 mg of N-(1 -tert-butoxycarbonyl-1 H-pyrrolo[2,3-blpyridin-4-yl)-1 -t>enzyt-4-piperidinecarboxamide. 
PMR(CDCl3) : 1.65(9H. s). 1.91(4H, m), 2.04(2H. m). 2.35(1H, m), 2.97(2H. m). 3.51(2H. s). 6.44(1H, d.Js3.9Hz). 
7.30(5H. m), 7.49(1H, br). 7.57(1K d,J=3.9Hz). 7.99(1H. d,J=5.4Hz), 8.41(1H, d,J=5.4Hz) 

(b) Famic add (4 ml) was added to N-(1-tert-4xitoxycaftx>nyl-1Hi3ynolo[2,34)lpyridirv4- 

cartxixamide (300 mg) arxi the mixture was stirred at room temperature for 1 hour. The mixture was neutralized 
with aqueous 1 N sodium hydroxide solution and extracted with chloroform. The crystals obtained by water washing, 
drying and then concentration under reduced pressure were dissolved in 15% hydrochloric add-methanol solution 
(1 ml). The crystals obtained concentration of the resulting solution were recrystaOized from etfianol-ethyl ace- 
tate to give 1 20 mg of N-(1 H-pyrrolo[2.3-b]pyricfirh4-yl)-1 -benzyl-4-piperidinecart)acamide dffiydrochloride monohy- 
drate. melting pdnt 260^0 (decomposition). 

PMR(DMS(>(V™S) : 2.00-2.15(4H. m). 2.92-2.98(2H. m). 3.13-3.19(1H. m). 3.36^.43(2H, m). 4.32(2H. s). 
7.55(1H.br),7.63(2H,m).8.20(1H.d,J=6.4Hz).8.31(1H.d.J=6.4Hz). 10.76(1H. br). 11.25(1H, br). 12.69(1H.br) 

[0129] Thefdk)wingcorrfX)undscanbeobtairiedinthesaniemannerasintheabo!^ ^ . 

■ * • " ■ . ■ *»» 
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Example 4 

N-(1 l4'pyrazoio(3,44>lpyricfin-4-yl)-4-pipendi dihydrochlaide 3^ hydrate, melting point 277**C (decom- 

position) 

5 

Examples 

N-(1Hi)yrazolo(3.44>]pyridn-4-yQ-1-aminoaGGtyM-plperM dihydrochloride 1/2 hydrate, melting point 

264''C (deoonrposition) 

10 

Examples 

N-(1-nriethoKymettyl-1Hi3yrazolo[3.44)]pyridin-4^ monohydrate. melting point 240-241 ^'C 

IS Example 7 

N-(2.3^ihyifro-1 Hi3yiTdQ[2,3-b]pyridin-4-yl)-4i)iperi(finecartx2xa^ dihydrochloride 3/2 hydrate, melting point 235^0 
(decomposition) 

20 Examples 

N-(1H-pynt>lo[2.34>]pyridin^yQ-1-anudino-4i3^^ hydrat^i melting point 246^0 

(decomposition) ' 

25 Example 9 

N-(1Hi)yrrolo[2,34>]pyridin-4-yQ-1<3-phenylpropyO-^^ dihydrochloride, melting point 27G<*C 

(decomposition) 

30 Example 10 

N-(1Hi]yrazolo[3.4-b]pyridn-4-yO-1-(2-phenylethyi)-4i39^^ hydrate, melting point 

25&-261**C (decon^xisition) 

-■•«-..- 

^H1H-pyrazdo[3.44}]pyridin-4-yl)-1-(3-phenytpropyO-4i)i^^ 1/2 hydrate, melting 

point 240-244<^ (decomposition) 

40 [0130] A method for preparing the pharmaceutical preparation of the present invention is e9q>lained in the following. 

Fbrmulation Example 1 : tablets 

[0131] 



Inventive oorr^kMjhd' 


' lO.Omg 


Lactose 


50.0 mg 


Cornstarch 


20.0 mg 


Crystalline cellulose 


29.7 mg 


Poiyvinytpyn-oOdone K30 


5.0 mg 


Talc 


5.0mg 


Magnesium stearate 


O.Smg 
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(continued) 

120.0 mg 

5 [01 32] The inventive conipound, lactose, com starch and crystalline cellulose were niixed. kneaded with polyvinytpyr- 
rdidone K30 paste sotuti n and passed through a 20-niesh sieve for granulati n. After drying at SO^'C for 2 hours, the 
granules were passed through a 24-mesh sieve, and talc and magnesium stearate were added. Using a 07 mm punch, 
tablets weighing 120 mg per tat)iet were prepared. 

10 Formulation Example 2 : Capsules 
[0133] 

75 



Inventive compourKi 


10.0 tr\g 


Lactose 


70.0 mg 


Cornstarch 


35.0 mg 


Polyvinytpyrrolidone K30 


2.0 mg 


Talc 


2.7mg 


Magnesium stearate 


0.3mg 




120.0 mg 



[01 34] The inventive compound, lactose, com starch arxj crystalline cellulose were mixed, kneaded with polyvinylpyr- 
rolidone K30 paste solution and passed through a 20-mesh sieve for granulation. After drying at 50^C for 2 hours, the 
30 granules were passed through a sieve and talc and magnesium stearate were added. The mixture was filled 

in hard capsules (No. 4) to give capsules weighing 120 mg. 

[01 35] The pharmacotogical action of the pharmaceutical preparatioo of the present invention explained in the fbl- 
lowing tjy w^ of experimental exanples. ^ 

r35tjv*Expc»1men^ Rho kinase Inhitntory actkm (inhlbitibn of Ix3vine aorta' thorac^a^^lhortd]»se^^tptv'.a^^^^^ 

[01 36] The Rho kinase was prepared from k)cvine aorta of thorax by partial purification as in the follGwing. The artery 
was minced and homogenized with a 9-fbkl amount of 50 mM Tris-h^rcxymettiylaminomethane CTris) (pH=7.4), 1 mM 
dithiothreitol, 1 mM EGTA, 1 mM EDTA, 100 \jM p-amkiinophenylmethylsulfonyl fluoride, 5 \iM E-64. 5 ^M leupeptine 

40 and 5 fiM pepstatin A. The honrx)genate was centrifuged (10.000 x g, 30 minutes) to give supernatant The supernatant 
was ad5ort)ed onto a hydroxyapatite columa The column was washed with 0.2M phosphate txiffer (pH=6.8). The stand- 
ard product of FttK> kinase was eluted with 0.4M phosphate buffer (pH=6.8). The Rho kinase was assayed as follows. 
[0137] A reaction nrtixture (total aniount 50 mO containing 50 nriMTris, 1 mM EDTA, 5 mM MgCl2, 50 pg/hil histone, 10 
|iM GTPrS, 100 (igAnl Rho, 2 ^M [^P]ATP. the Rho kinase (3 \J) prepared in the above and the test compound was 

45 reacted at 30°C for 5 minutes. The reaction was terminated by the addition of 25% trichtoroacetic acid (TCA) solution 
(1 mO and the mixture was stood at for 30 ninutes. Then, the mixture was filtered through a memt)rane fdter (H AWP 
. . type. Millipore), and the radoactivity of the fitter was counted on a Qquid sdntillation counter. The inhMory action of the 
test ccnrKxind was cateuiated from the folkiwing fbnmiSa based on the comparison of thie rsdroastivrly with the sample 
wittiout the test compound (control) . The resutts are shown in Table 1 . 
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InhSxtion f%) = r <y"^^^*^o"^"~<y^'" presence of test compound "! ^ 
L cpm under control J 
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TaUel 



Test compound 




Inhbftion (%) 


Compound 109.2Ha 


(lnM) 


81 




(lOfiM) 


100 


Con^nd 1652HCI.3/2H20 (10 pM) 


100 


Compound 8O.2Ha.H2O (10 


100 


Compound 204.2HCI (10 jiM) 


93 



75 
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Experimental Example 2 : Rho kinase inhbitory action (inhbition of hunrian platelet Rho kinase (p160ROCK)) 

[0138] Human platelet p160ROCK was isolated by the metttod of Ishizaki et al. (Ishizaki T et at.. The EMBO J., 15(8), 
1885-1893. 1996). 

[0139] Kinase assay included the following steps. That is, a reaction mixture (total amount 30 |il) containing 50 mM 
Hepes-NaOH (pH=7.4). 10 mM Mgda .5 mM MnCla. 2 mM dithk>threftol. 0.02% Brij35. 1 ^M [r^PlATP. 330 ^gMit his- 
tone. p160ROCK (2 ^0 isolated by the method of Ishizaki et al. and the test compound was incubated at 30''C for 20 
minutes. The solution was mixed with a 1/3 amount of 4 x Laemmli sample buffer, boiled for 5 minutes and applied to 
SDS-PAGE. The gel was stained with Coomassie Brilliant Blue and dried. The b&nd of histone was cut out and assayed 
for radioactivity. The test compound was evaluated in the same manner as in Experimental Example 1, and the concen- 
tration of each test compound necessary for 50% inhit)ition was cateulated as IC50 (^. The resuHs are shown in Table 
2. 



Table 2 



30 



Test compound 


IC5o(jiM) 


Compound 8O.2Ha.H2O 


1.5 


Compound 109.2Ha 


0.11 


Compound i43.2Ha.H2O 


1.6 


vGompound;204'^QI.^c;;£:ii:s.. 


t: . 3.8 


Compound 308:2Ha 


5.0 



40 



45 
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Experimental Example 3 : Rho kinase inhibitory actkxi (inhibition of p160ROCK and ROCKII) 

[0140] The standard enzyme products of pISOROCK (Ishizaki T et al.. The EMBO J.. 15(8), 1885-1893, 1996) and 
ROCKII (Nakagawa O et al.. FEBS Lett 392 189-193. 1996) were obtained in the following manner. COS cells were 
seeded in a 3.5 cm dish and incubated overnight. Using Ifxyfectamine, the expres8k)n vectors of p160ROCK and 
ROCKII (pCAG-myc-pieOROCK and pCAG-myc-ROCKII: see Ishizaki T et al.. The EMBO J.. 15(8). 1885-1893. 1996 
and Nakagawa O et al.. FEBS LetL 392 189-193. 1996) were transfected. After incubatxxi for 20 hours, the cells were 
washed once with ice-cooled PBS. ard the celte were lysed on ice for 20 minutes using a lysis buffer (20 mM Tris-Ha 
(pH=7,5), 1 mM EDTA, 1 mM EGTA. 5 nnM MgOs. 25 mM UaF, 10 mM p glycerophosphate. 5 mM socfium pyrophor- 
phats. q.2 rtM phenylmet^yt5ul&>nyl fluoride. 2 rnM^rmolhreHjol^ mM SQcSum yatektetfif; 0.0S%T:f!on 1C0;'0.T ^ii;* 
calyculin A) . The lysate was centrifuged at 1 0.000 x g for 1 0 minutes and the supernatant was recovered. To the siper* 
natant was added 9E10 anti-myc epitope antibody (see Ishizaki T et al.. The EMBO J.. 15(8). 1885-1893. 1996) and the 
mixture was shaken for 2 hours. Then, protein G-Sepharose was added ar6 the mixture was shaken fa 2 more hours. 
The suspension was centrifuged at 1.000 x g for 5 minutes and the resulting pellets were washed 3 times with lysis 
buffer and once with kinase buffer (50 mM Hepes-NaOH (pH=i7.4). 10 mM MgCl2. 5 mM Mnda. 2 mM dfthkithreitol. 
0.02% Brq35). The pellets were suspended in kinase buffer to give a standard enzyme product The kinase assay fol- 
lowed ttie method shown in Experimental Example 2, wherein the standard enzyme product obtained in this Experi- 
mental Example was used instead of human platelet Rho kinase (p160ROCK). The ooncentratk)n of each test 
oonrpound necessary for 50% inhibitkm was calculated as IC50 OiM). The resuHs are shown \n Table 3. 
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Tables 



Test conrpound 


IC50&1M) 




P160ROCK 


ROCK-II 


Compound SO^HCt.HgO 


0.63 


0.56 


Compound 109.2HCI 


0.095 


0.048 


Compound i43.2HCI.H2O 


0.88 


0.47 


Compound 204.2HCI 


2.3 


1.1 



Experimental Example 4 : vasodilating action 

15 

[0141 ] Male rabbits (body weight 1 .9-3.0 1^) were anesthetized with pentobartxtal sodium and exsanguinated, where- 
after thoractic aorta was removed. An about 2 mm width aortic ring samples were prepared and hung in a Magnus bath 
(40 ml) filled with Krebs-Henseleit solution (ST'C, NaQ 117 mM ; KCI 4.7 mM ; CaCie 2.5 mM; MgS04 1.2mM ; 
NaHCO^ 24.8mM ; KH2PO4 1 .2mM ; glucose 1 1 .0 mM) at a load of 2 g. The Magnus bath was constantly bubbled with 
20 a mixed gas (95% 02^5% CO^ gas). The tension of the preparation was measured with an isomeric transducer (TB- 
61 IT. Nippon Kbden). The preparation was contracted with phenylephrine (10"^ M) and. after the contraction was sta- 
bilized, the test compound was added accumulatively and relaxing action was observed. The relaxing action of the test 
compound was calculated t>y expressing the concentration of the test compound necessary for 50% relaxation as IC50 
(^M) against the contraction with phenylephrine as 100%. TTie results are shown in Tattle 4. 

25 

Experimental Example 5 : Effect on contraction by acetylcholine of trachea specimen removed from guinea pig 



[0142] Male Hartl^ guinea pigs (txxty weight 260>390 g) were anesthetized by the peritoneal administration of pento- 
t)art)ital sodium (1 00 mg/kg) arxi exsanguinated, whereafter trachea was removed. The anterior cartilage of the trachea 
30 was opened and the band was cut in a 3 mm width strip to give a specimen. The specimen was hung in a Magnus t>ath 
(40 mO fflled with Krebs-Henseleit solution (NaQ 117 mM ; KQ 4.7 mM ; CaCIa 2.5 mM ; MgS04 1.2 mM ; NaHCO^ 
24.8 mM ; KH2PO4 1 .2 nfiM ; glucose 1 1 .0 mM) at a load off 1 g. The Magnus bath was oonsl^ 

gas (95% CO2 gas). The tension of the stiip was measured with an isomeric transdicer (TB-61 IT. Nippon ^ ,^iy^ 

Kbden) and depicted on e Cn-102. Tokai Irika). The strip was contracted with acetylcholins {10"^ t^lm f., :3^e? 4 . 

.35r<<rthefbontiacti6n^fvas:s^ test ct^npourxi was added accunEJiatively and relaxirig<eaGtibn:was^bt:x5^ \' t 

relaxing actior* of the test compourvi was calculated and expressed by the concentration of t»ie test cortqx>und neces- / ^ ~ 
sary for 50% relaxation as ICSQ (|iM) against the maximum response with papaverine (lO"^ M) as 100%. The results 
are shown in Table 4. 



40 



Table4 


Test compound 


Vasorelaxing action (|iM) 


Trachea relaxing action 
(pM) 


Compound 8O.2HCI.H2O 


0.70 


0.56 


fx^undlO^^^ 


0:1 . 


; i^p43^ .... . 


Compound 165.2Ha.3/2H20 


0.051 


0.066 : 


Compound 179.2HBr.1/2H20 


0.03 


0.029 • 



Experlmenlal Example 6 : Perpheral blood flow inaeastng action 



55 [0143] Streptozotocin (STZ. 65 mg/kg) was intravervHisly ir^ected to male SD rats (body weight 200-300 g) to prepare 
(fiat)etic rats. On month later. STZ-cnduced (Sat)etic rats were ar^esthetized with pentobarbital sodium and the kilood 
fk)w in the hirxi limb skin was measured with laser bk)od flowmeter (ALF21 R. Advance). The test o^npound was intra- 
verxHsly administered via catheter dwelled in the carotid arteries. aixJ hind Gmb skin bkxxJ ftaw inaeasing action was 
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observed. The blood flow Incre^ing action of the test compound was expressed by increase percentage from the blood 
ftowbelbr administration. The results are shown In Tab! 5. 



Tables 



Test compound 


Inaease in skin blood 
fiowt standard error (%) 


Compound 8O.2Ha.H2O (1 mQ) 


135.Q±13.4 


(Compound ^57MC\Mfi (1 ^g) 


211 .6 ±13-6 


Compound 165.2Ha3/2H20 


(0.03 iig) 


135.ai:0.0 




(0.1 HQ) 


144.7±0.0 


Compound l66.2Ha.H2O 


(0.3 ^g) 


143.2±25.4 




(Ug) 


165.9±42.5 



Experimental Example 7: (nhbition of VLA (very late antigen) integrin activation 

20 

[0144] As the index of the activation by VLA integria phortx>l ester-induced adhesion of CEM cells (humanT cell type 
established ceH) to fi>ronectin, which is a ligand of VLA integrin, was measured. The inhibitory action on the induced 
adhesion by the test compound was determined by the following method. 

[0145] CEM cells were washed with RPM11640 mecfium containing 0.5% bovine serum albumin (BSA). 10 mM 
25 HEPES. 2 mM L-glutamin, 1 mM sodum pyruvate, 60 pgAnl kanamydn sulfate and 1.5 mg/W sodium hydrogencar- 
bonate (hereinafter this medium is referred to as culture solution) and suspended in this medium for use in the following 
e)q>erinr)ent To each well d a 96 weO plate coated with human fibn>necb'n were ^ 

corrpound dissolved in ttie culture solution (final concentration 1-100 pM) to the amount of 100 pi, and the plate was 
stood at 37*C for 1 hour. Then. PMA (phoibd 12-myristate 13-acetate, TPA; final concentration 10 ngAnl) and the test 
30 compound were added to the anioumGl 200 pi. and the plate was stood at 37^ for 30 min^ Each well was washed 
twice with the culture solution (200 pi) at 37*^. and the LDH (lactate dehydrogenase) activity of the cells adhered to the 
plate was determined, whereby the amount of the adhered ceO was measured. Based on the results obtained by the 
above-mentioned metfKxj. the inhibitory action of the test corrpound on the induced adhesion was calculated by the _ / ' 
following formula The results are shwn in T-?*^e 6. . 

; Inhfcitiun (%) of adhesion induction=(a-b)/(a-c) x 100 - - ^^ 

a= numberof cells adhered with the addition of PMA 
b= number of cells adhered with the addition of test compound and PMA 
40 o numberof ceDs adhered witfKXit stimulation 



Table 6 



Test compound 


Concentration (pM) 


Adhesion induction inhi- 
bition (%) 


Compound 80.2HaH2O 


100 


— 70 


Cdm^Airvf t09.2HCI 


100 - 


: 67 


Compound i43.2Ha.H2O 


100 


77 


Compound 165.2Ha.3/2H20 


10 


40 


Compound 204.2Ha 


100 


82 


Anti-pi antSxxly 


2D\igM 


118 


IgGi 


20 pgArd 


-25 
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Experimental Exampl 8 : InhbHion of bone resorption (in vitro) 



[01 46] The determination of the in vitro inhftxtion of bone resorption using mouse femoraJ bone followed the method 
k>elow. 

5 [0147] The femora) bone of 3-6 week old male ICR mice was aseptically removed, and bone marrow cavity w^ 
washed with F12 mecfium. containing 10% heat inactivated fetal bovin serum, penicillin G calcium (100 units/hil), kan* 
amydn sulfate (60 fig) and 0.15% sodium hydrogencaibonate (hereinafter the medium is to be refened to as culture 
solution). After washing the bone marrow cavity and then removing the soft tissue adhered to the bone, the bone was 
sut)jected to incubation. The test oompourxJ was once cfissolved in dimethyl sulfoxide (DMSO) to give a 1 0 mgAnI sdu- 

10 tion, which was diluted lOOO-foM with the culture solution to give a 1 0 \ighvA solution. The test compounds were respec* 
lively added to the concentration shown in Table 7 and. using this culture solution (1.2 ml), the ICR mouse femoral bone 
was incut>ated in a 24 well plate lor 6 days under the condHions of 5% CO2 gas. 9S% air. After the completion of the 
incut)ation. the culture supernatant was recovered, and the amount of calcium suspencfing in the culture supernatant 
was quantitatively determined by the chelate method usbig o-cresolphthalein. The bone resorption inhibitory action of 

75 the test compound was calculated by the following formula using the incubation of the femoral bone without addition of 
the test compound as a control. 



20 



lnhit>ition of bone resorption (%) : 



/Amount of free Ca without 
addition of test compound 



Amountof free Ca with >^ 
addition of test compound 



Amount of free Ca without 
addition of test compound 



— AnfK>unt of Ca In culture 



xlOO 



This expenment was done with 4 cases in each group. As the oontroi, the same amount of DMSO alone as in the case 
25 with the addition of the test oompourxl was used. The results are shown in Table 7. 

Experimental Example 9 : Inhibition of nmise aOogenic mixed lymphocyte reaction 

[0148] A mouse allogenic mixed lymphocyte reaction (hereinafter to be referred to as mouse allogenic MLR) per- 
30 formed mixed culture (equal ratio) of the spleen cell of BALBAc mice as the reaction cell and the spleen cell of 
C57BU6 mice treated with mitomycin C as stimulated cell. 

[0149] The reaction cells were prepared by the following method. Spleen was removed from 5-6 week old BALB^c 
mice and treated with RPMI1640 medium (containing kanamydn sulfate (60 ^gAnl). penidOin G potassium (100 - 
units/hiO, N-2-hydroxy^hylpiperazine-N-2-ethanosu^^^ / 
-55 [Z rr^A)) supplGmentGd with 5% heat iriactiyatedifetal bCvirie serum (FBS) to give a single r ^^S su^jerision of ttie spleen ' •^'''^^V'i^^fcsav^l?^^ 
cell. After hemolysis treatrnent the suspendbh wa^ 
2-mercaptoe1hanol and 10% FBS and used as a reaction cell suspension. 

[01 50] The reaction cell suspension (50 prepared t>y the abcve metfKXi. stimulated cell suspension (50 iiQ and ttie 
test compound (100 \iS) prepared using RPMI1640 medium containing 10% FBS were added to a 96 well plate and 
40 incubated at 37*'C under 5% CO^ gas, 95% air for 4 days. 

[01 51 ] A pigment assay using 3-(4.5-dimethylthiazol-2-yl)-2.5<iiphenyttetrazolium bromide (MTT) was applied for the 
determination of lymphocyte transformation reaction. 

[0152] After the conrf)letion of culture, the supernatant (100 |iO in each well was renrm 

(20 mQwos added to each weO. which was folk]wed by incubation at 37H) for 4 hou^ N hydrochloric add 

45 solution (100 ^1) containing 10% sodium dodecyl sulfate was added and the mixture was incut>ated at ST^'C overnight 

The resulting purple crystals of formazan was dissolved and at)sort>ance at 550 nm was measured using a microplate 

absorption nteter, which was used as the irxfex of lymphocyte transform a tion reaction ofthe mouse allogenic MLR. The . ; ■ 

'^'Hnfcbrtiond.n^^useaIlOg^rJc^Hi)«/^e^^ --f^-.'"' ^ - 

results are shown in Tatile 7. 

50 



lnhS)ition (%) = 

55 



At>soft>anceof MLRwith absort>ance of reacted \ 
addition of test compound cells alorre 



Absorbance of MLR without _ absoft>ance of reacted 
addition of test compound cells atone 



100 
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TaUe7 



Test compound 


Bone resorption inhbi- 
tX)n%(|jM) 


Mouse allogenic MLR 
inht>ftory activity ICso 
(uM) 


Compound 8O.2Ha.H2O 


40.9(100) 


9.6 


Compound 109.2Ha 


42.6(100) 


1.6 


Compound 112.2HCI 


75.7(100) 


4.4 


Corrpound 110.2HaH2O 


74.0(100) 


1.1 


Compound i42.2Ha.H2O 


44.2(100) 




Compound i43.2Ha.H2O 


39.4(100) 




Compound 308.2Ha 




13.9 



Experimental Example 10 : Inhibition of ceO growth of SK-Mel-28 melanoma 
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[0153] Human SK-Mel-28 melanoma (10^ cells) and the test compound were suspended in RPMI1640 medium con- 
taining 1 00 111 of 1 0% FBS and incubated in a 96 well plate at 3TC under 5% CO^ gas for 72 hours. After the incubation. 
10 \i\ of MTV (5 mgAnI) was aMed to each well and the cells were incubated at 37"C under 5% CO2 gas for 4 hours. 
Then, 10% sodium dodecyl sulfate and 0.01 N hydrochloric add solution were each added by 10 mI to respective wells. 

25 After the plate was stood cvernight. at)Sort)ance at 570 nm was measured using a mtaoplate reader and the inhibition 
percentage (% cytotoxicity) was calculated by the following formula The results are shown in Table 8. 
[Q1 54] The cytotoxicity against human cultured tumor cells was confirmed by pigment method (Carmichael et al., Can- 
cer Res.. 47. 936^, 1987 : Mosman. J. Immunol. Methods, 65, 5&63. 1983) using 3-(4.&<ilmethylthiazol-2-yD-2.5- 
diphenyttetrazolium bromide (MTT). 

30 [0155] The test OHipound was (fissolved in dimethyl sulfoxide and diluted with 
final dimethyl sulfoxide concentration was adjusted to not more than 0.25%. 

' - Inhibition (%) ^ fl - ^^^!^;!!^^ T ^^'^"^ ^sgjd^ ^ ^ 

- - ' V Absort)ance when test compourw^ v^a^ riot a^Jad/ 



Table 8 



lest compound 


Cell growth inhitxtion 
ICso(*iM) 


Compound 115.2HBr.1/4H20 


9 


Compound 109.2HCI 


58 


Compound i42.2Ha.H2O 


59 


Conpound 145.2HGIH2O 


62 



50 Experimental Example 1 1 : Inhbition of angiogenesis 

[0156] The inhft)ition of angiogeriesis was equated t)y using the (nha>itm 

ceO as an index. To be specific, normal human umberical vascular endothelial cells (KURABO INDUSTRIES LTD.) were 
suspended in E-GMUV medium at 5.5 x 10^ cells/inl and 400 pi therefrom was added on matrigel plate (EHS sarcoma- 
55 derived reconstructed basemertmemtx-ane.CoOaborativeBionrtedi^ mMsdu- 
tion,4jil)wasaddedandthe cells were incubated at 3T*C under 5% CO2 gas for 18 hours. After the completion of the 
incubation, the number of lumen per predetemrnned area was counted under a microscope. Inasnfux;h as the number 
of lumen increases by the inhfoition of lumen fiorrnation. the test oonrpourxiwa^ 
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of lumen with the control. The results are shown in Jatiie 9. 



Tattle 9 



Test compourxl 


Numt)erof lumen(10 


Compound 109.2HCI 


153% 


Compound 8O.2Ha.H2O 


174% 


Compound 110.2HaH2O 


203% 


Compound 165.2Ha3/2H20 


222% 


Compound 204.2Ha 


133% 



IS 

Experimental Example 12 : Inhitxtion of growth of vascular smooth nusde cefl 

[0157] The separation from the artery of rat and culture of smooth musde celt (SMC) followed the explant method of 
Ross (Ross. R and Gomset. J. A., N. Engl. J. Med.. 295, 369-420, 1976). Male wistar rats (10 week old) was slaugh- 

20 tared cutting the carotid arteries and aorta of thorax was removed. After remcval of fat tissues around the tunica 
externa and peeling of tunica intima, the artery was minced and incut)ated in 1 0% fetal bovine serum (FBS)-containing 
DMEM medium at 37*C under 5% COg gas. Se^en days later, the out-grown cells were separated k>y trypsin treatment, 
washed with phosphate-buffered saline (PBS) and incubated in 10% FBS-containing DMEM mecfium in a 80 cm^ cul- 
ture flask. The cells of sutxnilture 2 were suspended in 10% FBS-ccrttaining DMEM medium at 5 x 10"^ ceiteAnl aixi 100 

25 111 thereof per well was added to 96 well coHagen-coated plate, which was incubated at 37°C under 5% CO2 gas for one 
day TTie test compound was appropriately dluted with dintethyl sulfoxkJe (DMSO) and added to the 96 well plate. The 
concentration of DMSO in the nriedium was ac^usted to 1%. After 48 hours, 10^1 of MTP solution (5 nrig/nr^v^ 
and, 4 hours later, 10% sodium dodecyl suttate-0.01 N hydrochloric add (50 pi) was added. The absort>ance at 570 nm 
was measured ttte following day tiy an immunoreader. The SMC growth inhbitory actkMi of the test compourxi was 

30 shown by inhOiition percentage cakajlated by the fblkiwing formula The results are shown in Table 10. 

Inhibition (%) = fl - ^^fa^ortancewhen test compound was added 

^ ^ \ ' Absoft)ancewtten test compound was not added/ ^ 



Table 10 



Test compound 


IC5o(mM) 


compound 153.2HCI 


27 


compound i57.2Ha.H2O 


55 


compound 165.2Ha.3/2H20 


38 


compound 163.2HBr 


63 



' ~E:qp3rfmonla!E3^m0e'13: Acute tasddt^ • ' ' • - -a^! — r ,^-: . — 

50 [0158] The compound 109.2HCI arxJ compound 143.2HCI.H2O were respectively administered intraperitoneally to 
ddY mice and the mice were monitored for 5 days. As a residt the intraperitoneal administFation at 30 mg/kg did not 
cause death. 

[0159] The foregoing Formulation Examples and pharmacdofipcal experiments reveal that the compounds of the for- 
mula (I) and the formula (11) have strong Rho kinase inhibitory actk>n. These Rho kinase inhbitors have vasodOating 
55 action, trachea relaxing action, peripheral bkxxi flow inaeasing action, cell adhesion induction inhSxtory actk>n, tumor 
cell metast^is inhSxtory action, bon resorptk)n inhitxtory actkxi, nxxise aDogenic MLR inftSxtory activity, tunw cell 
growth inhibitory actkxi,arigiogenesisinhaxtoryactk)n,vascu^ cell growth inhixtory action and other 

various actions. Ther^e, th^ are useful as pharmaceutical agents, partkaiarty. a therapeutic agent of fiypertenskxi. 
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a therapeutic agent of angina pectoris, a suppressive agent of cerebrovascular contraction, a tfierapeutic agent of 
asthma, a therapeutic agent of peripheral circulation cfisonier. a prophylactic agent of immatur birth, a tfierapeutic 
agent of arteriosclerosis, an anthcancer drug, an anti-inflammatory agertt an immunosuppressant, a therapeutic agent 
of autoimimvie disease, an anti-AIDS drug, a contraceptive, a prophylactic agent of digestive tract infection, a therapeu- 
5 tic agent of osteoporosis, a therapeutic agent of retinopathy and a t)rain function imprcving dnjg. 

[0160] In additioa since Rho Kinase inhbitors of the present invention have sirong Rho kinase inhitxtory activity, they 
are also useful as reagents for the study relating to Rho and Rho kinase and as diagnostics of the diseases related to 
them. 

[01 61 ] This application is based on application Na 21 2409^1 996 f Oed in Japan, the contents of which are incorporated 
10 hereinto by reference. 

Claims 

1 . A pharmaceutical agent comprising a Rho kinase inhS>ftor. 

15 

2. A therapeutic agent of hypertension, comprising a Rho kinase inhit)itor. 

3. A therapeutic agent of angina pectoris, comprising a Rho kinase inhSxtor. 

20 4. A suppressive agent of cerebrovascular contraction, comprising a Rho kinase inhibitDr. 

5. A therapeutic agent of asthma, comprising a Rho kinase inhibitor. 

6. A therapeutic agent of a peripheral circulation disorder, corrprising a Rho kinase inhOt>itor 

25 

7. A therapeutic agent of arteriosclerosis, comprising a Rho kinase inhibitor. 

8. An anticancer drug comprising a Rho kinase inhit>itor. 

30 9. An antHn f lanfwna to ry agent comprising a Rho kinase inhlbHor. 

10. An immunosuppressant comprising a Rho kinase inhik>itor. 

1 1 . A therapeutic agent of an autoimmune cfis^se, cosTprisinc a F^hc* Ev^^ase tnhilMtor. 

12. An anti-AIDS drug comprising a Rho kir^ase lniia>ftor. 

13. A therapeutic agent of osteoporosis, comprising a Rho kinase infiibitor. 
40 14. A therapeutic agemolretinopatfiy.GonfY>rising a Rho kinase irihit)itw 

15. A brain furictioninprmng drug comprising a Rfio kinase inhibitor. 

16. A prophylactic agent of immature birth, comprising a Rho kinase inhibitor. 

45 

17. A contraceptive comprising a Rho kinase infiibitor. 

'^ia..Apropfy^cticGgenCo?cfig35tiv6t?Bdin!octiQnroonf^l^ 

so 19. A pharrnaceuticalconposition comprising a therapeutically effective amounts 
maceutically acceptable additive. 

20. A reagent corrprising a kinase inh3>itor. 

55 21. A (fiagnostic comprising a Rflo kinase inhixtor. 

22. A Rho kinase inhMor comprising an amxieoonrpound off the formula (I) 
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wherein 

10 

Ra is a group of the formula 



IS 



20 



2S 



30 



45 



/ V-y (aj 



N— A 




— ' ■ - ' ■ • ' ■ > v'*--;, ■;■ 

in the brmuias (a) and (b), 
R ishj^clrogen/alkylorcydoalkyt. cycloancy^ 

uent on the ring, or a group of the forrmda 



(d) 



wherein Is h^ogen. alkyi or formula : -NR^R^ wheren R® and R^ are the same or different 
and each is hydrogea alKyl, aralkyt or phenyl* R^ is hydrpgen, alkyt. araikyl, phenyl, nrtro or 
.r^-'-r; - • ' • - . cvano. or R^ and R^ in comboiatsGn show a cpisiv fornir^^'Ji^^^ cpSonaSy Y&tniQ, in the 
ring, oxygen atom, sulfur atom or opiionally substituted nHrogen al^ 
so R^ hydrogen, alMoi'cyctoalkyl.cydoalkylalkyI, phenyl or araIky,whM 

ent on the ring, or 

R and R^ in combination form, together with the acQacent nitrogen atom, a group forming a heterocycie 
optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted nitrogen atom, 

R^ is hydrogen or alkyl. 

55 R^ and R^ are the same or cfifferent and each is hydrogen, alkyl. aralkyl, hatogen. nitra amino, alkytamino, 
acylamina hydroxy, alkoxy, aralkyloxy, cyana acyl, mercapto^ alkyttfuo, aralkytthio^ cartx)xy, alkox- 
ycartxxiyl. cart)amoyl, aIkyteart>amoyl or azide. and 

A is a groMp of the formula 
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I (e) 

— (CH2)l(C)in(CH2)n 




wherein R^^ and R^^ are the same or different and each is hydrogen, alkyl, haloalkyl. aralkyl. 
hydroxyalkyl, cartx>xy or alkoxycartxxiyl. or R"*^ and R^** show a group which forms cydoalkyi in 
combination and I. m and n are each 0 or an integer of 1-3, 
in the formula (c). 

is hydrogen, alkyl, aminoalkyl. mono or dialkylaminoalkyi, tetrahydrofurfuryl. cart)amoylalkyl, 
phttvUimidoalkyl, amidino or a group of the formula 

O 

II (f) 
B-C — 




^whcron - B s hydrogen ; sjftyt; BSSasxf- ar^yS,. ar^SK^ficxffum^k:^^^, • hy)[&a>c>^iry{, alkanc^:^- : 
alkyl. alkaxycartx)nylalkyl, a-aminobenzyl, furyl, (^rridyl, phenyl, phenylaminoi styryl or inudazopy- 
ridyl, 

is hydrogen, halogen, hyc^oxy, aralkytaxy or thienytmethyl, 
W is alkylene, 

is hydrogen, halogen, hydroxy or aialkytoxy, 
XisaDcylene. 

is hydrogen, halogen, hydroxy, alkoxy, rntrot aminos 2.3<fihydrofiffyl or 5-methyl-3-ax&-2,3,4.5- 
tetrahydropyridaztrh6-yl; and Y is a single bond, alkylene or alkenyt^e. and 
inthefornMila(c). 
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5 



a broken fine 



R5 

Rc 



is a single bond or a double bond, and 

Is hydrogen, hydroxy, alkoxy, alkoxycarbonylcKy. alkanoytoxy or aralkytoxycarbonyloxy; 

is a hydrogen, an alkyl. an aralkyt. an aminoalkyi or a mono or dialkylaniinoalkyt: and 

is an optionally substituted heterocyde containing nitrogen, an Corner thereof and/br a pharma- 

ceuttcaDy acceptable acM additk>n salt thereof. 



23. A therapeutk: agent of hypertension caused by Rho kinase, comprising a compound of the fonruia (I), an isomer 
thereof andAx a pharmaceutically acceptable add addition salt thereof. 

10 24. A therapeutic agent of angina pectoris caused by kinase, copfiprising a compound 
thereof and/br a pharmaceutically acceptable add addition salt thereof. 

25. AsuppressiveagentofcerebrcvascularcontFactioncausedby Rho kinase, comprising 
(I), an isomer thereof and/or a pharmaceutk:ally acceptable add additbn salt thereof. 

75 

26. A therapeutic agent of asthma caused t>y Rho kinase, comprising a compound of the tbrntila (I), an isomer thereof 
and/br a pharmaceutically acceptable add addition salt thereof. 

27. A therapeutic agent of peripheral drculatkm disorder caused by Rho kinase, comprising a compound of the fbmula 
20 (I), an isomer thereof and/or a pharmaceutk^lly acceptable add addttnn salt thereof. 

28. A therapeutic agent of arteriosderosis. comprising a compound of the fomnula (I), an isomer thereof and/br a phar- 
maceutically acceptable add addition salt thereof. 

25 29. An antiK^ncer drug comprisng a cornpound of the formula (Q. an isomer thereof an^ 
able add addition salt thereof. 

30. An anti-inflanriniatoryagem comprising a compound of the formu^ 
acceptat)le add addition salt ttiereof. 



31. An imnrunosuppressant comprising a compound of the formula(l). an isomer thereof and/or a pharmaceutically 



33. An anti-AIE>S drug comprising a compourxJ of the formula(l), an iso^ 
at)le add adcition salt thereof. 

40 34. A therapeutic agent of osteoporos^ comprisingaconpoundofthefbrmula(l). an isomer thereof and/br a phar- 
maceutically acceptable add addition salt thereof. 

35. A therapeutic agent of retinopathy, c omprising a compound of the formula (I), an isonter ttiereof and/br a pharma- 
ceutically acceptable add adcfition salt thereof. 

45 

36. A brain function improving drug comprising a compourid of the formula (1^^ 
tically acceptable add addition salt thereof. 



37. A prophylactic agent of irnmaturekxrth. comprising a conipoun^ 
so maceuticalty acceptable add addition salt thereof. 

38. A contraceptive comprising a cornpound of the formula (0. an isomer thereof and/br a 
add addition salt tftereof. 

55 39. A prophylactic agent of digestive tract infection, comprising a conpound of 
a pharmaceutically acceptable add addition salt thereof. 

40. A reagent having a Rho kinase inhbitory activity, comprising a compound of the formula (Q. an isomer thereof 



30 



acceptat)le add addition salt thereof. 
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and/or a pharmaceutically acceptable acid addition salt thereof. 

41. A diagnostic of a disease caused by Rho kinase, comprising a compound of the fomujia (0. an isomer thereof 
and/or a pharmaceutically acceptable add addition salt thereof. 

42. A Rho kinase inh93lta containing a substituted isoquinolinesutfonamide derivative of the formula (IQ 




wherein 

R^^ is a hydrogen, a chlorine or a hydroxy, and , , 

when R^^ is a hydrogen, 

AIR is an alkytene having 2 to 6 csxbon atoms, whk;h optionally Has €Ukyl having 1 to 10 caritxm 
atoms, aryl or aralkyi as a substiluent; 
R^^ Is a hydrogen; 

R^^ is a hydrogen, or a linear or branched alkyi having 1 to 6 caftx>n atoms, an aryl or an aralkyi; 

R^ ^ is a hydrogen, a linear or branched alkyl having 1 to 6 caitx>n atoms, an aryl or an aralkyi, or a ben- 

zc^, a dnnamyl. a dnnanficyl. a fun)yl or a i^oip of the foHowing fbmr^ 



OR 



16 




I 

CHCHa" 



0) 



wherein R^^ is linear or branched alkyl having 1 to 6 cartxm atoms or a group of the fbOowing for- 
mula 



NHR** 



wherein R^^ and R"*^ are hydrogen or directly borided to form alkytene having 2 to 4 cartxm atoms; 

Of 

R^^ and R^^ arecfirectly bonded to form alkylene having 4 a less caitx)n atoms, whkii is optfonaDy substitute d 

by alkyl having 1 to 10 cartx)n atoms^ phenyl or benzyl, or 
R^^ and R^^ (firectly or in oombinatkxi via oxygen atom fomn a heterocyde together with the acQacent nitrogen 

atom, and 

when R^^^achtorin or a hydroxy, 

Alk is an alkylene having 2 to 6 cartx>n atoms, which is optionally substituted at the hydrogen 
bonded to carbon by alkytfiaving 1 to 6 carbon atonrs, 
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R^^ and R^"^ are each a hydrogen, a Enear or branched alkyi having 1 to 6 caiton atoms or directly kxxided to 
each other to form ethylene or trimethylene, wherein hydrogen tx>nded to cartx>n is optionally std>- 
stituted by alkyl having 1 to 6 caitxxi atoms; or 

R'*^ is a hydrogen, a linear or branched alkyl having 1 to6cartx>natomsor anamidino. 

5 an isomer thereof and/or a pharmaceutically acceptable acid additksn salt thereof. 

43. A therapeutic agent ol hypertension caused by Rho kinase, conprising a corrpoun^ 
thereof and/br a pharmaceutically acceptable add addition salt thereof. 

10 44. A therapeutk:agem of angina pectoris caused by Rho kinase, cornprising a compound d 
thereof and/br a pharmaceutically acceptable add addition salt thereof. 

45. A suppressive agent of cerebrovascular contraction caused by Rho kinase, conprising a compound of the formula 
(II). an isomer thereof and/br a pharmaceuticaOy acceptable add addition salt thereof. 

IS 

46. A therapeutic agent of asthnria caused by Rho kinase, corrprising a corTfX)und of 
and/br a pharmaceutx»lly aoceptatsle add addition salt thereof. 

47. A therapeutk; agent of a peripheral drcutation (fisorder, comprising a compound of the formula (II). an isomer 
20 thereof and/br a pharmaceutically acceptable add addition salt thereof. 

4a A therapeutic agent of arteriosderosis. comprising a compound of the fomnula (IQ. an isomer thereof and/or a phar- 
maceutically acceptable add addition salt thereof. 

25 49. An anti-cancer drug comprising a compound of tfie formula (IQ, an isomer tfiereof and/or a pfiarmaceutkaDy 
acceptable add addition salt thereof. 

50. A therapeutic agent of inflammatfon caused by Rho kinase, comprising a compound of the formula (II). an isomer 
thereof arxl/or a pharmaceutkxdiy acceptable add addition salt thereof. 

30 

51. An immunosuppressant comprising a compound of the fomnula (II). an isomer thereof and/or a pharmaceutfoally 
acceptable add addition salt thereof. 

52. A therapeutic agent of an autoimmune disease, cofr;:: r:ng a compound of the formula (II), an isomer thereof .gj^, ' ' " " ' ■ t 
as . and/or apharrraceutkallyacceptaWeaddiaddition ' ^^•^*^•c,^ipti&t:■\^/a^^^^^ 

53. An anti-AIDS drug comprising a compound of the formula (II). an isomer thereof andJor a pharmaceutically accept- 
able add adcfition salt tfiereof. 

40 54. A therapeutic agent of osteoporosis, conrprising a compound of the formula (IQ, an isomer thereof and/or a phar- 
maceutx^ally acceptable add addition salt thereof. 

55. A therapeutic agent of re tino p athy, comprising a compound of the fornijla (II). an isomer thereof arxi/or a pharma- 
ceutk:ally acceptable add addition salt thereof. 

45 

56. A mecficament for improving a brain function cfisorder caused by Rho kinase, comprising a compound of the for- 
mula (IQ, an isorner thereof and/br a pharnnaceutically acceptable acU add^ 

57. A prophylactk; agent of imniature birth, oornpridng a compound of the fbrn^ 
50 maceutically acceptable add addition salt thereof. 

58. A contraceptive comprising a compound of the formula (IQ, an isorner thereof and/br a pharn 
add adcfition salt thereof . 

55 59. A prophylactic agent of digestive tract infection, comprising a oonrpound of the formula (IQ, an isomer thereof 
arvl/or a pharmaceutically acceptable add addition salt thereof. 

60. A reagent having a Rho kinase infvbrtory activity, comprising a compound of the formula (IQ. an isomer thereof 
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and/or a pharmaceuticaDy acceptable add addition salt thereof. 

61. A cfiagnostic of a disease caused by Rho kinase, comprising a compound of the fbmiula (II). an isomer thereof 
and/or a pharmaceuticalty acceptable add addition salt thereof. 

5 

62. A compound of the formula (111) 



10 



IS 



Rc' 



wherein Rc* is an optionally sut>stituted heterocyde having nitrogen, which is other than pyridine of Rc. and other 
symbols are as defined above, an isomer thereof and/or a pharmaceuticalty acceptable add addition salt thereof. 

20 

63. The pharmaceutical agent of any of claims 1 to 18. conrprising a compound of the formula (HQ. an isomer thereof 
and/br a pharmaceuticalty acceptable add addition salt thereof as a Rfio kinase inh3»tor. 

64. The pharmaceutical composition of daim 19. comprising a compound of the formula (III), an isomer thereof andJor 
25 a pharmaceuticalty acceptable add addition salt thereof as a Rho kinase inhibitor. 

65. The reagent of daim 20. oonpristng a compound of the formula (III), an isomer thereof and/br a pharmaceuticaDy 
acceptable add addition salt thereof as a Rho kinase inNbitor. 

30 66. The diagnostic of daim 21 , compr^ng a compound of the formula (III), an isomer thereof and/br a pharmaceuti- 
calty acceptable add addition salt thereof as a Rho kinase inhit)itor. 
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CLAIMS 

What is claimed is: 

1 . A method for treating male or female sexual dysfunction which comprises topical 
administration to an individual in need thereof of a composition comprising a compound 
which attenuates Rho-kinase activity in an organ subject to sexual stimulation, and a 
phannaceutically acceptable carrier. 

2. The method of claim 1, wherein said compound inhibits the activity of Rho-ldnase. 

3. The method of claim 1 , wherein said compound comprises the structure of formula (I) 
or a functional derivative thereof. 



• 2HCI • H2O 

(I) 

wherein a functional derivative comprises a compound that increases intiacavemosal blood 
pressure (ICP) relative to mean arterial pressure (MAP). 

4. The method, of claim 1, wherein said compound that attenuates the activity of Rho- 
kinase enzyme is administered in a dose ranging from 0. 1 to 40 pmol/kg body weight. 

5. The Rielhod of claim 1, wherein said compound that attenxiates the activity - fRlio- 

kinase enzyme is administered in a dose rangmg from 0.3 to 20 {iniol/kg bbily weightr'^:- " 

6. The method of claim 1 , wherein said compoimd that attenuates the activity of Rho- 
kinase enzyme is administered in a dose ranging from 1 to 4 ^mol/kg body weight 

7. The method of claim 1, wherein said composition comprises a compound ftat reduces 
the amount of active Rho-kinase enzyme. 

8. The method of claim 8, wherein said composition comprises a compound that inhibits 
RhoA activity. 

9. The method of claim 8, farther comprising a compound fliat inhibits binding of GTP 
to RhoA enzyme. 

10. The method of claim 1» further comprising a compound that inhibits translocation of 
RhoA enzyme to the cellular mraibrane. 

1 1. The method of claim 1, wherein said composition comprises an inhibitor of Rho- 
kinase and a second compound which potentiates the effects of nitric oxide (NO). 
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12. The mefhod of claim 1, wherein said composition comprises a compound fb&t acts on 
a downstream target of Sho-kinase such as myosin light chain phosphatase, calponin, myosin 
li^t chain, CPI-17, and others. 

1 3 . The method of claim 1 , wherein the pharmaceutical carrier comprises DMSO. 

14. The method of claim 1, wherein the sexual dysfunction comprises seTCual dysfunction 
associated with hypogonadism. 

15. The method of claim 1, wherein the sexual dysfunction comprises sexual dysfimction 
associated with hypertension, diabetes, or pelvic surgery. 

16. The method of claim 1, wherein the sexual dysfunction comprises sexual dysfunction 
resulting from administration of drugs used to treat hypertensioiL 

17. A method for treating male or female sexual dysfunction which comprises topical 
administration to an individual in need thereof of a composition comprising a compound 
comprising the structure of formula (I), or a functional derivative thereof, in a 
pharmaceutically acceptable carrier, 

O ' ^ 



mCH-CH, 
2HCI • HjO 

(D 

wherein a fimctional derivative coir--trises a conq}oimd fliat increases in^ ' 
pressure (ICP) iti an ofgan^subject-to^sexual stimulation relative to mean arterial pressiie * '^'^^^^ * 
(MAP). 

1 8. The method of claim 17, wherera said compound compxisiag Hie stmcture of formula 
(Q, or a functional derivative thereof, is administered in a dose ranging fiom 0.1 to 40 
(miol/kg body weight. 

19. The meOiod of claim 17, wherein said compound comprising flie structure of formula 
(I), or a fimctional derivative diereof, is administered in a dose rangnig ftom 0.3 to 20 
.^ol/kg body, weight. 

20. The mefhod of claim 1 7, wherein said compound comprising the stmcture of formula 
(I), or a &nctionaI derivative thereof is administered in a dose ranging from 1 to 4 fimol/kg 
body weight. 

21. The mefliod of claim 17, wherein said composition further comprises a second 
compound thatpoteutiates the effects of nitric oxide (NO). 
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22. The mediod of claim 17, wh^in the phannaceutically acceptable carrier comprises 
DMSO. 

23. The method of claim 17, wheieiB &e sexual dysfunction comprises sexual 
dysfimction associated with hypogonadism. 

24. The method of claim 17, wherein the sexual dysfunction comprises sexual 
dysfimction associated with hypertension, diabetes, or pelvic surgery. 

25. The method of claim 17, wherein the sexual dysfimction comprises sexual 
dysfunction resulting from administration of drugs used to treat hypertension 

26. A composition for treating male or female sexual dysfunction comprising a compoimd 
which upon topical administration to an individual in need thereof attenuates Rho kinase 
activity in an organ subject to sexual stimulation and a phannaceutically acceptable carrier. 

27. The composition of claim 26, wherein the compound that inhibits the activity of Rho- 
kinase. 

28. The composition of claim 26, further comprising a compound comprising the 
stmctuie of formula (I) or a functional d^vative thereof, 



(ICP) in an organ subject to sexual stimulation relative to mean arterial pressure (MAP): 

29. The composition of claim 26, wherein said compound that attenuates the activity of 
Rho-kinase enzyme is admmistered in a dose ranging from 0.1 to 40 ^mol/kg body weight 

30. The composition of claim 26, i^erein said compound that attenuates die activity of 
Rho-kinase oazyme is administered in a dose ranging fit>m 0.3 to 20 fmiol/kg body weight 

3 1 . The composition of claim 26, wh^^ said compound that attenuates the activity of 
Rho-kinase enzyme is administered in a dose ranging from 1 to 4 pmol/kg body weight 

32. The composition of claim 26, wherein said composition compiises a conqwund that 
reduces die amount of active Rbo-ldnase enzyme. 

33. The composition of claim 32, wherein said composition comprises a conqmund tiiat 
inhibits KhoA activity. 




• 2HCI • HjO 
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34. The composition of claim 33, fiirther comprising a compound that inhibits 
translocation of ShoA enzyme to the cellular membrane. 

35. The composition of claim 33, further comprising a compound fliat that inhibits 
binding of GTP to RhoA enzyme. 

36. The composition of claim 26, wherein said composition comprises an inhibitor of 
Rho-Idnase and a second compound which potentiates the effects of nitric oxide. 

37. The composition of claim 26, wherein said composition comprises a compound that 
acts on a downstream target of Rho-kinase, such as myosin ligiht chain phosphatase, calponin, 
myosin light chain, CPI-17, and others. 

38. The composition of claim 26, wherein said carrier comprises DMSO. 

39. A composition for treating male or female sexual dysfunction comprising a compound 
comprising formula (I), or a functional derivative thereof, in a pharmaceutically acceptable 
carrier, 

NH. 

O ^ 

• 2HCI • H2O 

(I) 

wherein a fimctional derivative comprises a compound that increases intracavemosal blood 
pressure (ICP) in an orgnn subject to sexual stimulation relative to mean arterial pressure 

40. The composition of claim 39, wherein said compound comprising the structure of 
formula (I), or a functional derivative thereof, is administered in a dose ranging from 0.1 to 
40 pmol/kg body weight 

41 . The composition of claim 39, wherein said compound comprising the structure of 
formula (I), or a functional derivative thereol; is administered in a dose ranging fiom 0.3 to 
20 pmol/kg body weight 

42. The composition of claim 39, wherein said compoimd comprising tbe stmcture of 
formula (I), or a functional derivative thereof is administered in a dose rangiiag from 1 to 4 
(unol/kg body weight 

43. The composition of claim 39, wherein said composition finlher comprises a second 
compound that potentiates the effects of nitric oxide ^O). 
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44. The composition of claim 39, wherein fhe phannaceutically acceptable cairier 
comprises DMSO. 

45. The composition of claim 39, wherein the sexual dysfimction comprises sexual 
dysfunction associated wi& hypogonadism. 

46. The composition of claim 39, wherein the sexual dysfunction comprises sexual 
dysfunction associated with hypertension, diabetes, or pelvic surgery. 

47. The composition of claim 39, wherein fhe sexual dysfunction comprises sexual 
dysfunction resulting firom administration of drugs used to treat hypertension. 

48. A kit for treating male or female sexual dysfunction comprising: (a) a compound 
which upon topical adnmdstration to an individual attenuates Rho-kinase activity in an organ 
subject to sexual stimulation; (b) a phannaceutically acceptable carrier; and (c) instructions 
for administration of said compound, wherein said compound to attenuate Rho-kinase activity 
is packaged in units suitable for dispensing as individual dosages. 

49. The kit of claim 48, wherein said phannaceutically acceptable carrier comprises 
DMSO. 

50. The kit of claim 48, wherein said compound comprises flie structure of formula Q) or 
a functional derivative thereof 



»'MiCH-CH« 



wherein a functional derivative comprises a compound that increases intracavemosal blood 
pressure (ICP) in an organ subject to sexual stimulation relative to mean arterial pressure 
(MAP). 

51. The kit of claim 48, wherein said compound that attenuates the activity of Kho-kinase 
enzyme is administ^^ in a dose ranging fiom 0. 1 to 40 ^mol/kg body weight 

52. The kit Qf claim 48, wherem said compound that attenuates tti^ 
enzyme is admmistei^ m a dose ranging fiom 0.3 to 20 ^mol/kg body weight 

53. The kit of claim 48, i^erein said compound tiiat attenuates the activity of Rho-kinase 
enzyme is administered in a dose ranging fiom 1 to 4 ^mol/kg body weight. 

54. A kit for treating male or female sexual dysfimction comprising: (a) a compound of 
formula or a fimctional derivative thereof 



32 



wo 03/090747 



PCTAJS03/13084 



NH, 



• 2HC1 • HjO 

(I) 

wherein a functional derivative comprises a compound that increases intracavemosal blood 
pressure (ICP) in an organ subject to sexual stimulation relative to mean arterial pressure 
(MAP); (b) a pharmaceutically acceptable carrier, and (c) instructions for administration of 
said compoxmd, wherein said compound of formula Q) is packaged in units suitable for 
dispensing as individual dosages. 
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